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METEOROLOGY, like every other 
branch of true philofophy, dates its 
origin from, the beginning of the fall century. 
However defirous the ancients might have 
been of cultivating this fcience ; the want of 
inftruments neceffarily denied them all accefs 
to it. Drebbel, by the invention of the ther- 
mometer, and Torricelli, by that of the baro- 
meter, undoubtedly, gave birth to it. From 
•the very origin of the different literary fo- 
cieties of Europe, feveral of their moft dit- 
tinguifhed members applied themfelves to its 
improvement : but from the difcordant mul- 
tiplicity, as well as imperfection of the inftru-^ 
ments then in ufc, thg narrow limits to which 
individual obfervatiohs were confined, whofe 
importance depends on a knowledge of their 
extent, the interruption, either by death, 
,ficknefs, or the common cares of life, of a 
feries, whofe perplexed concatenation can never 
be traced, but by an iminterrupted view of 
its fucceflion, fuch difcouraging impediments 
arofe, as put a period to all theoretic inquiries 
for many years. There is no fcience in the 
. a -2 whole 
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whole circle of thofe attainable by man, which 
requires fuch a confpiracy^ if I may fo call it, 
of all nations, to bring it to perfection as Me- 
teorology; nor is there any, perhaps, more 
conducive to his fecurity and comfort. It is 
not fufficient that obfervations fhould be made 
in one city, in one kingdom, or even in 
one hemifphere ; but fimultaneous obferva- 
tions mpft, if poffible^ be f>#ociii*ed in all 
degrees of latitude, and longitude^ in aidx 
hcniifpherc, in otder that the cdrrcfpoi^derice, 
and conricftiofn of the phenomena may be 
pef ceiv^d. But in the prefent ftate of things, 
lo exp^d all nations to be fo fenfible, and at^ 
tentive to their true hjqp^inefs, Would indeed 
be eitravagaM ; fotoe ages of civilization muft 
firft elapfe. The only fovereign who hath 
hitherto diftinguiflied himfelf by his attach- 
ment to this fcieiticej and thereby infured to 
bis name the refpfeS, admiration^^ and gratitude 
of the lateft pofterity, is thiit truly wife, and 
excellent prince, CHARLES THEODORE, 
Elector Palatine of the Rhin6 \ who Hot only 
ere£ted an academy in his orwn principality, 
folely dedicated to meteorological inquiries, 
but has alfo fent the beft inftruments fubfer*- 
vient thereto, fabricated at his own expence, 
to all the academies and univerfities of Europe^^ 
willing and abl<j to undertake the tafk of em- 
l^rloying them. 

From the difFufion of that enlightened wif-^ 

dom j which already dawnfe upon almoft every 

I European 
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£ur(^an nation, and the (kferved contempt 
into which the favage military preJDdic€«.of our 
anceftors^ the refuk of pride, ignorance, cruelty, 
and injuftice,are daily finking, it is to be hoped, 
that other fovereigna wiM not be lo«^ inatten- 
tive to this objedt, fb palpably conne<fied with 
the interefts of commerce and agriculture, the 
great fources of the wealth and happinefs of 
their refpe£tive nations* This icience differs 
indeed frbm other branches of natural know^ 
ledge in this^ that it does not enable us to 
alter the fpontaneous courfe of nature, except 
in a very few cafes *; but, being brought to 
perfeftion, it would, like aftrooomy, enable 
us at leaft to forefee thofe changes we could not 
prevent. If from the prefent ftate of the at- 
toofphere^ the tiller of the foil, or of the mai% 
could forefee, or have a table prefented to him 
of the chatiges it would undergo for fix, or 
even three months, with what confidence and 
fecurity would not each of them be enabled to 
direct, and purfue their refpe^ive operations ? 
Great as is the diftance between fuch know- 
ledge, and our own prefent attainments, wc 
have no reafon to think it above the level of 
the powers of the human mind. The motions of 
the planets mufl: have appeared as perplexed 
and intricate to thofe who firft contemplated 
them ; yet by perievering induftry, they are 
now known to the utmoft precifion« 'Th^ 

* Soch as the alteration of temperature, by promoting or 
checking vegetation, draining moralTeSi &c. 

prefent 
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prefent is (as the great Leibnitz exprefles it) 
in every cafe pregnant with the future, and the 
conuedion muft be found by long and atten- 
tive obfervation. 

The firft ftep in this comprehenfive inquiry, 
feems to me to be the knowledge of the tem- 
perature of the globe, in every latitude. It is 
the change of temperature that chiefly occa- 
iions the viciflitudes of winds ; thefe in their 
turns, influence the temperature, and both to- 
gether form the ftate of the atmofphere. Elec- 
trical agency, undoubtedly^ interferes; but 
ftill the temperature affeds this alfo, as it 
does, the rife, fall, and quantity of vapours, 
and every other aerial meteor. 

The fad§ contained in the following Eflay, 
were coUefted from the memoirs of the dif- 
ferent academies of Europe, and particularly 
thofe of the Academy of Medicine, lately ered- 
ed at Paris, in which the meteorological part 
is ably conduced, by the celebrated Abbe de 
la Cotte. The diflfertations of that mofl in- 
genious philofopher, Mr. Du Carla, fome of 
Mr.Wargentin's, and the excellent Treatife on 
Thermometers, by Mr. Van Swinden, were 
particularly ufeful to me. I had frequent rea- 
fon to lament the difficulties uncautioufly fu- 
peradded to this intricate fubje£t. It is a mat- 
ter of furprife, that philofophers have not as 
yet agreed on one fort of graduation for their 
thermometers: befides that of Fahrenheit, there 
are now three in ufe on the Continent, that of 

Reaumur, 
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Reaumur, the Swedifh, and that of Dellfle* 
The time rcquifite to reduce all thefe to one 
ftandard, where the obfervations are numer- 
ous, is immenfe ; and the three laft are much 
more inconvenient for calculation than that of 
Fahrenheit, as, from the narrownefs of their 
fcales, they prefent more fractions, and ex- 
prefs degrees under congelation, by the nega- 
tive fign ; to this laft inconvenience, indeed, 
that of Delifle is not fubjeft ; but then its courfe 
is retrograde to that of all the others: the 
commencement of its fcale is variable, and 
neceflarily leads to miftakes.* The divifipn 
of degrees into lines, and the fub-divifion of 
thefe into twelfths, inftead of the decimal di- 
vifions, is another inconvenience in barometri- 
cal obfervations, which might eafily be avoided* 
It were alfo to be wilhed, that the lituation of 
places, their latitude and longitude, the pofi- 
tion and diftance of the neareft feas, lakes, 
forefts, mountains, &c, were accurately noted, 
and their ufual names given inftead of Latin 
names, which are not to be found in maps, and 
difficultly known to foreigners. The general 
defignations of hoi^ cold^ wet^ dry, &c. are 
vague, and prefent no fort of idea, when no 
ftandard is given, to which thefe appellations 

* Would it not be proper to ccnfl:ru£l a thermometer, 
beginning at the congelation of mercury, and terminating 
at the ebullition of water, which might then contain 250 
degrees ? This I fubmit to the confideration of the illuf- 
trious Meteorological Academy, of M^anheim. 

// Ix •, . J may 
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may be referred. This ftatndard can be no 
odier, than ddier tfee mean <rf the ufuaJ 
quantities in ^rery country, cm: diat wbich 
by experience is found to be moft neceffary for 
Its cultivation and fubfiftence. Noftumal ob- 
fervations feem to have been intirely ne^e^edj 
yet furely they are as neceflary as the diurnal : 
this ihews the neceffity of fcwne public eftab- 
Itfliment for meteorological inquiries. Bal- 
loons of a fmall fize might be advantageoufly 
ufcd, to difcover the currents that obtain in tlM5 
tipper regions of tbe atmofphere ; and if thefc 
were attended to, particularly about the time 
of the JEqumoxes and Solftices, pretty fur^ 
prefages of the enfuing feafons mi^k be had. 

The mafs of obfervations already maitioned, 
I bave endeavoured to turn to fcwne ufe, in 
order to pave the way,ibr a theory of winds :, 
the obfervations, in many places, were indeed 
too few, and the topography of feveral others 
too little known to me; however, I flatter 
myfdf I have traced a plan, according to 
whidi.amore perfect ftru^ufe mayberc^er 
be reared. 
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HEAT AND COLD. 

THAT the prefence of the fun is the prin- 
cipal fource of heat as well as of light, 
and its abfence of cold, is too obvious to have 
been ever doubted; neither have mankind been 
long ignorant of the efFe£t of the greater or 
lefFer obliquity of its rays. The flighteft at- 
tention to their fenfation^ during the Ihort 
period of 24 hours wsls fufEcient to inftru£t 
them fo far J but the immediate and moft 
plaulible inference from this fimple obferva- 
tion^ though aflented to for a feries of ages, 
was fully refuted by fubfequent difcoveries* 
The philofophers of Greece and Italy (the only 
whofe writings have been tranfmitted to us) 

B obferving 
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^ Of the' Sources of Heat and Cold. 

obferving that in the Summer months, during 
which in their latitudes the fun at mid-day is 
often nearly vertical, the heat was very in- 
tenfe, and that in Winter, when its meridian 
altitude was leaft, the refulting cold was equally 
confiderable, haftily concluded that, between 
the tropics, where its altitude moft part of the 
year is nearly vertical, its heat muft be in- 
tolerable, and, for oppofite reafons, they judged 
the countries within the polar circles uninha- 
bitable*. Time among other errors Has re- 
moved this; but, as ufually happens, it has 
brought forward other phaenomena equally 
difficult to explain. The hotteft days are 
frequently felt in the coldcft climates, and 
reciprocally the coldeft weather, and even per- 
petual fhow, are found in countries bpirdering 
on, or even immediately under the equator. 
In the fame latitudes very different tempe- 
ratures have been obferved, not only in dif- 
ferent, but even in the fame hemifphere. The 
temperature of the eaftern coaft of North 
America differs widely from that of the weft- 
ern oppofite coaft of Europe, but agrees nearly 
with that of the eaftern coaft of Afia lying be- 
tween the fame parallels f ; thefe, and feveral 
other phaenomena of the fame ^nature, lefs 
remote from us, clearly fliew we muft. recur 
to fome other caufes befides the immediate 
agency orabfence of the folar rays. ' 

♦Plin.Lib.II. cap..68. fVol.!. Mem. Philadelph. 

The 
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.The celebrated Halley has indeed proved 
that, abftra£ting from the intervention of fogs, 
mifts, and mountains of ice, the hotteft wea- 
ther might in Summer time take place even 
under the poles, the duration of the Sun's light 
more than compenfating for the obliquity of 
its direction; for it is evident that a weak 
force ading for a long time, may produce as 
great or a greater effe£t than a ftronger force 
a£ting for a fhorter time : but as thefe abltrac- 
tions are never realized, and many phyfical 
caufes conftantly obftruft the adlivity of the 
folar rays in thefe and other regions, the ne- 
ceffity of recurring to fome other caufe ftill 
remained, until Mr. De Mairan removed the 
veil * ; to him we owe the difcovery, that the 
rigour of the Winter's cold is tempered by the 
heat imparted to the atmofphere by the earth 
itfelf: this heat, he flyles, in common with 
fome celebrated philofojphers of this day, a 
central emanation, thinking it proceeds from 
fome mighty mafs of fire or heat in the center 
of the earth ; a fuppofition that appears to me 
both groundlefs and needlefs. The earth 'and 
water were created together, and water, even 
before the formation of the fun, was in a 
liquid ftate, and confequently muft have pot- 
fefled at leaft 32^ of our thermometrical de-» 
grees ; nor could the earth be devoid of heat, 
•therwife the water would have been ipeedily 

* Mem. Par. 17 19 and 1767, 

B % con- 
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congealfcd; It appears then, that the globe 
from its very origin poffeffed the heat necet- 
fary for the purpofea it was intended to ferve : 
this heat indeed would have been Jong loft, had 
It not been preferved and renewed by the in- 
ceffant influence of the Sun, to which one 
half of its furface is conftantly expofed. But 
as no authentic obfervation informs us that 
this heat increafes in proportion as we pene- 
trate below the furface of the earth, but on 
tjie contrary, many fliew it to decreafe (though* 
never to lefs than 36^), and that its variation 
at the fame diftance below the furface, con- 
ftantly keeps pace with the variation of the 
folar heat on the furface, it feems evident 
that it is to this planet alone, it owes its con- 
tinuation. 

The difcovery of Mr. De Ms^iran in great 
meafure removed the difficulty of explaining 
by what means the Winter's cold is fo fsir 
tdnpered, as to render the colder climates in- 
habitable ; but it went no further ; we were 
ftill at a lofe to know the mean annual, or 
monthly temperature of thefe latitudes. I 
fay the mean or average temperature, for no 
other is an object of fcience, as no two fuc- 
ceeding years exaflily agree in temperature. 
He has, indeed, with great faigacity, calculated 
the maximum arid minimum of heat in every 
latitude, for the Summer and Winter folfticesj 
but fo many phyfical caufes intervene, that the 
events feldom or ever coincide with his cal- 
culations, as he himfelf candidly owns. 

The 
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The famed aftfonomer Tobias Mayet, of 
Gkrttingtti, in a few pages did more for re*- 
folving all the difikulties that occtth-ed oa 
this ftibje<3:, than any of his predecdTors *\ 
He firft pointed out to meteorologifts, th6 ne^ 
ceffity of following the method long lifed by 
aftronomcrs, namely, erf fkft findiitg the tofean 
of certain large periods, as years and months, 
^adually correaing the errors that may be 
difcovered,and afterwards finding am equation 
whereby to correct aberrations arifing frOin 
Ireight and fituation. He even preceded lb 
far as to give an equation to corred the efifeiSs 
of height, which in many eafes app^roximate^ 
vay nearly ; but his liioft important difcovery 
feems to me to have been the equation, by whicji 
knowing the mean annual temperature of tw6 
' latitudes, the mean annual temperature of evtery 
odier latitude, and even of the pde itfelfjitnay 
be found: this equation, which he has oli- 
fcUrcly aiid fummarily delivered^ I flxUl givt 
more at large in the following pages. 

The defcds of Mr. Mayer's method are, 
I. That he does not point out the patticit- 
lar fpace his determinations refpetft, and it fe 
evident they do not indiscriminately take place 
every where, for inftance, in no part t)f Ame- 
rica, adly. That he has given no equation to 
corre£t the calculation of the temj^nitute of 
places diftant from the fea, nor is his equation 

♦ Oper. Ined. Vol. I. 

B 3 for 
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for height fiiflSciently exad. 3dly. That he 
gives no account of the monthly temperature, 
4thly. That he is totally filent with regard to 
the eaftem coafts of Afia, America, and the 
fouthern hemifphere : thefe, and fome other, 
I fhall endeavour to fupply. 

The next fource of heat is the condenfetion 
of vapour. It is w^ell known that vapour con-* 
tains a quantity of the matter of heat, which 
produces no other effedi but that of making it 
aflume an aerial, expanded ftate, until the vapour 
is condenfed into a liquid; but during this con* 
denfation a quantity of fenfible heat is fet 
loofe, which warms the furrounding atmo^ 
fphere. This condenfation is frequently caufed 
by the attradJ:ion of an eleftrical cloud, and 
hence the fultrinefs we frequently experience 

, before rain. 

As the earth is the chief fource of hc^t 
in the atmofphere that furrounds it, diftance 
from the earth is a fource of cold; or, in other 
words, the greateft cold muft prevail in the 
higheft regions of the atmofphere, and fo 
much the greater, as clear, unclouded air, feems 
to receive no heat whatfoever from the rays 
of the Sun, whether dired or refleded. Thus 

/if the focus of the moft powerful burning 
glafs be direded on mere air, it does not 
produce the fmalleft degree of heat; ah.d the 
reafon is, becaufe the air being tranfp^ent, 
affords a free pafTage to the rays of light, 
which ad as fire only when confined within 

the 
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the minuteft interftices of bodies ; as it is then, 
and then only, that they counteraA the at-^ 
tradlive power of the particles of matter; in 
which action and re-a^ion heat confifts. 

Hence the higheft mountains, even under 
the equator, are during the whole year covered 
with^fnow. Mr. Bouguer found the cold of 
Pinchinca, one of the Cordelieres, immediately 
under the line, to extend from 7 to 9 degrees 
under the freezing point every mpming before 
funrife ; and hence at a certain height, which 
varies in almoft every latitude, it eonftantly 
freezes at night in every feafon, though in the 
warm climates it thaws to fome degree the 
next day : this height he calls the lower term 
of congelation: between the tropics he places 
it at the height of 15577 feet. 

But in lat, a 8^ he thinks it Ihould com-f 
mence, inSummertime, at the height of 1344^0 
feet from the level of the fea. Suppofing that 
to be the height of the Pic of TenerifFe, and 
that this mountain was covered with fnow in 
Summer, both which fuppofitions the chevalier 
La Borde has fhewn to be erroneous, the 
determination of the height of the lower term 
of congelation I take to be of great confe- 
<juence in meteorology, and therefore fliall 
give a table of it for every f of latitude. 

At ftill greater heights it never freezes, 
not becaufe the cold decreafes, but becaufe 
vapours do not afcend fo highj this height 
Mr. Bouguer calls the upper term of congelation^ 

B 4 ^ and 
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and under the equator he fixes it at thehei^t 
of 28000 feet at moft *. 

Under the equator, there being very little 
variety in the weather, the height of both 
terms is nearly conftant ; under other latitudes, 
this height is variable, both in Summi?r and 
Winter, according to the degrpe of heat which 
prevails on the fiuface of the earth. But as 
there is a mean annual temperature peculiar to 
each latitude, fo there is a niean height for 
each of thefe terms peculiar to each latitude. 
And if we take the differences between the 
mean temperatures of every latitude, and the 
point of congelation, it b evident, that what- 
ever proportion the difference under the equa* 
tor bears to the height of either of the above 
terms, the fame proportion will the difference 
peculiar to eviery other latitude hear to the 
height of thofe terms : for a moderate heat 
difiufes itfelf in the fame manna* as a great 
heat, and the diftance to which their activity 
extends, will be proportioned to the ihtenfity 
of each. Thus the mean heat of the eiquator 
being 84, the difference of thia and 32, is ^2. 
And the mean heat of lat. 28"^ being 72,^3, the 
difference between this and 32, is 40,3. Then 
as 52 . 15577 • • 4^»3 • 1207^* In this man- 
ner, I have cakulated the following Tables, 
which I have inferted here, as the propereft 

* The me^fures of every kind mentio^ied in this Eflajz^ 
tire reduced to thofe in ufe in England. ' 

place, 
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place, though fome of the prmciples on wluch 
the calculation is founded, have not yet beeti 
^ven, but may be feen, page 17. 
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8830 
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In this manner, the height of both terms of 
congelation may be calculated in every latitude, 
for every degree of heat gbferved at the fur- 
face of the earth, on which it evidently de- 
pends j for when that is at 32% it is evident 
the lower line of congelation is alfo oij the 
furface. 

Hence knowing the height of the lower 
term of congelation in any latitude, and alfo 
the general temperature at the furface of the 
earth *, the decrement of he^ at any lower 

* This is not ejtftly knawn, for it is the mean refalt 
of a number of obfervations made over a large extentf and 
of confiderable duration. 

height 
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height may be known. For heat is obferved 
to diminifti in afcending into the atmofphere, 
nearly in an arithmetical progreffion ; and ia 
this cafe, we have the firft and laft terms ; and 
if we make fo many terms i^i the progreffion, 
as there are hundreds of feet in the diftance of 
the line of congelation, we have all that is 
jrequilite to fin4 the decrement at egtch term. 

Then let L = the intire decrement, or dif- 
ference between the heat 
at the furface and 32^ 
D ^ the diftance of the lower line 
of congelation, in feet. 

n = the number of terms := — : 

, , d = the firft decrement = - 

R zi the rank of any given term, 
whofe decrement is re** 
(juired, 

Then the decrement at any given term 
= R ^; and by fubtradling this from the 
heat at the furface^ we have the heat at that 
given height. The temperature at the up- 
per term of congelation, may be inveftigated in 
the fame manner, or that of any other height 
in the atmofphere, except over mountains ; for 
the air over mountains is generally warmer 
than air of the fame height over the fea, or 
oyer plains. ^ 

2 I« 
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Of the Sources of Heat and Cold. % \ 

In the neighbourhood of Paris, lat. 48%5d^ 
the temperature of the atmofphere near thf 
earth being 47^, that, at the eftimated height 
of 1 1084 feet was found by the intrepid 
Charles, 21% or 1 1° below congelation. 

Near Dijon, lat 47% on the 35th of April, 
the temperature near the earth being 56°, Mr. 
Morveau found it, at the height of 10631 
feet, to be only a 6°. It is true, that on th? 
1 2 th of June, he found his thermometer heat- 
ed to 70% at the height of 5280 feet ; but hiji 
balloon was ejcoeedingly heated by the dire<^ 
rays of the fun.. 

Lord Mulgrave, at the foot of Hackluyt hill, 
lat. 80, found the temperature of the lower 
air to be 50°, that, on the fummit of the hili 
being 42° : its height was 1503 feet. 

Sometimes the temperature of the upper 
air is higher than that of the lower, particularly 
when a large mafs of vapour is condenfed by 
eledrical agency ; for no part of the heat given 
out by that caufe being loft by communicatioa 
with air much colder, that which furrounds the 
vapours fo condenfed, muft be heated to a 
eonfiderable degree. Air rendered opake by 
clouds, tranfmiits lefs, and confequently ab- 
forbs more light, and is therefore more heated 
than clear air. Sometimes winds, in oppofite 
direftions and different temperatui;es, flow at 
different heights, the uppermoft being often 
the warmeft j all which circumftances, parti- 
cularly in cloudy weather, render all calcula- 
tions 



pigitized by 



Google 



i» Of the Sources cf Heat and Cdd. 

tions of die height of the terms of oongeladon, 
on any particular day, precarious, though 
when they regard a particular numth or feafo% 
they may be fufficiently exadt. 

The next general fource of cold is evapora^ 
iion ; for the attra<9ion of the particles of 
liquids decreafes as their points of conta^ 
diminifh, and thereby thek* capacity for re- 
ceiving the matter of heat, (which is the fame 
as that of light) increases ; by this increafed 
capacity, the matter of heat or fire contaii^d 
in the neighbouring bodies, which, like all other 
fluids, flows where it finds leafl: refiftance, i4 
determined to flow towards the vapour ; and 
c6nfequently thofii; bodies are cooled, though 
the vapour is not heated ; becaufe the re*a€tioii 
of its particles is barely equai to that which 
it had before its capacity was increafed. 

With refpe<ft to evap6rati6n, we may re- 
mark '^% I. That in our climates, it is about 
four times as great from the vernal to the au- 
tumnal equinox, as from the autumnal to the 
vernal. 

2dly. That other circumftances being equal, 
it is fo much the greater, as the difference be^ 
tween the temperature of the air, and that of 
the evaporating furface is greater; and fo 
much the fmaller, as this difference is fmallef , 
and therefore fmallefl:, when the air and the 
evaporating liquid are both at the fame tempe* 

^ Sec aN. Com. Petrop. p*5S. 

raturc. 
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r^ture. The former part of this propofition, 
however, requires fome reftriftion ; for if air 
be more than 15 degrees colder than the eva- 
porating furface, there is fcaree any evapora- 
tion at all ; but, on the contrary, it depofits 
moifture on the furface of the liquid. 

3dly. The degree of cold produced by eva- 
poration, is much greater when the air is 
warmer than the evaporating furface, than 
that which is produced when the evaporating 
furface is the warmer of the two. For, in 
the firft cafe, the dilatation of the vapour is 
conftantly increafed ; and, in the fecorrd, it is 
checked. Now the more vapour is dilated, the 
more fire it abforbs; and hence it is coldeft 
in an exhaufted receiver where it dilates moft. 
Hence warm winds, as the Sirocco, Harma- 
tan, &c. are more deficcative than cold winds. 
4thly. Evaporation is fo much the lefs ob- 
ftru<aed by air, as" the air is already lefs loaded 
with vapour. Al^lfence cold winds flowing 
into warmer countros, powerfully promote it. 
5thly. That it is greatly increafed by a 
current of air or wind flowing over the eva- 
porating furface, not only becaufe the evapora- 
ting furface is thereby increafed ; but alfo be- 
caufe unfaturat^d air. is confl:antly brought into 
contadt with it; Hence it has been remarked, 
that calm days -are the hottefl: *. 

6thly. That tracts of land covered with 

' * Mem. Par. 1751, p. 68r, i2mo» «ff^ 

trees 
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trees or vegetables, emit more vapour than the 
iame (pace covered with water, as Dr Hales 
has obferved. Mr. Williams found this, 
quantity to amount to i more *. 

JLaftly, We may obferve, that the heat and 
cold of different countries are tranfmitted from 
one to the other by the medium of .winds. 
How the air of a cold country is determined 
to flow towards a warmer, is eafily underftood ; 
but by what means warm air is determined 
to flow towards cold countries, is fomewhat 
diflicult to explain. I fhall here mention three 
caufes that occur ta me, wifhing for a fuller 
explanation from others^ 

Firfl:, If a ftrong northerly wind prevails 
in the diredion of the meridian oppofite to 
London, as in the country of the Tfchutfchi, 
in the eallern extremity of Afia, this current 
mufl be fupplied by air from the north pole ; 
and this in its turn by air fouth of the pole in 
the direction of the meridian of London. 

2dly. If from any trad: in the upper regions 
cf the atmofphere, two currents of air flow in 
oppofite diredions, as fometimes happens, the 
inferior air being lefs comprefled, will become 
fpecifically lighter ; and currents of air in op- 
pofite diredious to the upper currents, will 
take place. 

3dly. I conceive ' that when eaflerly and 
wellerly winds meet with unequal force, one 
of them maybe reflected northwards. 

* Second vol. Philadelph* Tranfa(5lions, p. ijo. 

CHAP. 
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CHAP. 11. 

Of a Standard Situation^ with whofe ^empe^ 
rature that of every other may be compared. 

TC^ROM what has been already faid, it 
•^ follows, that fome fituations are better 
fitted to receive or communicate heat than 
other fituations ; thus high and mountainous 
fituations being nearer to the fource of cold, 
muft be colder than lower fituations ; and 
countries covered with woods, as they prevent 
the accefs of the Sun*s rays to the earth, or to 
the heaps of fnow which they may conceal, 
and prefent more numerous evaporating fur- 
faces, muft be colder than open countries, 
though fituated in the fame latitude; and fince 
all tracts of land prefent infinite varieties of 
fituation, uniform refults cannot here be ex- 
pected. It remains then, that we feek for 
a ftandard fituation, with whofe tempera- ' 
ture in every latitude we may compare and 
appreciate the temperature of all other fituations 
in the fame latitudes, on water only. Now the 
globe contains, properly fpeaking, but two 
great trads of water, or oceans;, one, the At- 
lantic feparating Europe and the weftern fide 
of the old continent from America ; and th6 
other, the PacLfic,.dividing Afia from America ; 
both pf which I divide into north and fouth, 

as 
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as they lie on the northern or fouthern fide of 
the equator. 

In this immenfe trad of water I chofe that 
fituation for a ftandard, which recomftiends 
itfelf moft by its fimj^icity and freedom from 
any but the moft permanent caufes of altera- 
tion, viz. that part of the Atlantic that lies 
betweett the 8oth degree of northern and the 
45th of fdu^em latitude, and extending weft- 
wards ad for as the gulf ftream *, and to within 
a few leagued of the coaft of America ; and alt 
that part of the Pacific Ocean, reaching from 
lat. 45^ N. to lat. 40"* S. from the 20th to 
the 275 th degree of longitude, eaft of London, 
which is by far the greater part of the furface 
of the whole globe. Within this fpace it will 
be found that the mean annual temperature is 
as expreffed in the following .table. I have 
added the temperature of latitudes beyond 80^ 
in the northern hemifphere^thoughnot ftri£tly 
"within die ftandard. 



* Dr. Blagden, in an ingenious paper in the Philofoph. 
Tranf. for 1781, has flbcwn that the temperature of this 
ftream is ccmfulerably greater than that of the adjacent 
part of the Atlantic. 
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TABLE o( the Mean Annual Temperatiire d^ 
the Standard Situation, in every Latitude. 
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This table is <:onftru€led on the foHewkig 
principles, which are nearly the fame as thqfe 
of Mayer. 

Sttpp6fii% the WWfti -ScAnual tl»ft t6 be 
greatfeft uiider the eq[taat6ir, ind 1^^ fiftder 
the ^blfes, then if ^e ^tfmj^eritture of the 
equatcJr be »w, khe teifepclir&tuie of the iibrth 
pole will be th — n^ ahd^ jputting ** for any 
oth^ latitmje, t!he tfeiniperkture of thslt latifcude 
will >be /w-^M« lin 4»4 . 

Now;thc mefeui annual tenijperartUBe -dFtlat. 
40% is^ound by the beft obftrvations, t0 be 
6^"",%, ^d the tfemp»tilure of lat. 50"?, is found 
to. Be ^2,b, ahd Afs beidg lallo^rfed ;/r -^d 
», c6rifequ6dtly thb ^eaSa ahnufil ^ei^ra- 
tures X)t the dquator^fi of the "piles' faaay 
be ^)JeJtmiked ; fof^^tfhe f^Juate o^^flfe 4nfe of 
40% la 6^ I , aiid the ^ua^e oJ^ the licit o£ ko% 
is Oj^ljy b^ fofficieiitly neat for the pfefent 
purpofe }( 

; i Then Wi -^0^41 'T^ =; 62<ji : 
' AM M — ^ b;58^ft =i 5259 '. ' 
Theifefortf62, 1 + o^t^* = 52;i9+ o^^j?8 /?• 

Wh^cekhe (value df rhi% ekfily-cJi^ermined 
andiinftid^o bb s;^ .pdarl^, aiid m iqi thje^rft 
equtti^ is> 84}; h^e the miean tewperaeture 
of tfte ^qifator! is 84, arid tiiat «€ 4he^|)olc 
31, in^iufftber. . "' I 

/,!T iJt With. 
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Witk I'e^pca to the annual tenlperatutej We 
tnay remark : i(L That withhi lo degrees of 
the poles the tempeiyttures 41^ very little; 
tieither do they differ much within lo degreea 
of the emiatof . 

2diy» Thk temperature t>f different yeara 
differ very little neai? itbtf equator, but they 
differ more and more, as the latitudes approach 

tdly. it ioatot jch^ 4^exes liii iladtuc^ 
-toadeir ^<\ ^udkls iln ivery ^devated ditviiuicmsy 
and it i^ar^e j^nm iudls* in jlati£udes (ugbot 
than 6d^*. f . 

4«hily. S^w^ ilatitdde^ 35^ <and ,6u^y kx 
^^laees adjacent to ^ the iea^ it jgenerally .thasf 8 
when the fun's altitude is 40% and ieldoia 
^^ns^ofi^^ezei -until ithefibn's.iiiendiaqi ^ti« 

♦ 9 Vet. "Com* l^ftrob* 
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C H A P. in. ' : 

; Of the. Mean Monthly uemperatm of the 
- Standard. 5 

IN every latitude, the mean tempcriture t^ 
themonth of April, fame to appto^h very 
neariy, to the mean annual heat of that lati- 
tude ; and, a$ far as he^ depead3>on the iadion 
of the folar rays, the mean heat ef ev^ry 
month, is as the mean altitude of the fijn, or 
rather, as the fine of the fun's altitude duripg 
thatinonth. ; c - : 1 > {/ . 

/ Hence, the mean- heat of April v:^4 the 
fines of the fun's altitude .bfgipg' given,-! find 
the mean heat of May, by this analogy. As 
the fine of the fun's mean altitude in April, 
is to the mean heatftf Ajpril,fo is the fine of 
the fun's mean altitude in May, to the mean 
heat of May. In this mai^pier, I find the 
temperatures of June, Julyv i^d Auguft: but 
this rule w^ould give the temperatures of the 
fucceeding months much too low ; becaufe, 
it does not comprehend the quantity of heat 
accruing to the atmofphere by communication 
of the internal heat of the globe, v\rhich in 
every latitude is nearly the fame, as the mean 
annual heat of that latitude. - Hence, the 
'real temperature of thefe pionths, muft be 

looked 



Digitized by 



Google 



( 2' ) 

looked upon is ah arithmetical mean, between 
the aftronoritital, and terreftrial heats. Thus, 
in lat. 51^, the aftronomical heat of the month 
of September, is 44^,66, and the mean annual 
heat is 52*^,4; therefore, the real mean heat 
of this month, fliould be ^^-^liiiiil -. ^g^, 

, which is more conformable to obfervatipn. 

It may indeed be faid, that not only the 
fun's altitude in evety month, but alfo the 
duration of its light over the horizon, fhould 
be taken into confideration. And, without 
doubt, this, and fome other circumftances taken 
into account by Mn De Mairan, fhould not 
have been omitted by me, if all the circum^ 
fiances produftive of cold, could alfo be fub^ 
jedled to calculation ; but fome of thefe can 
no way be ^ftimated ; for inftance, the cold 
produced by evaporation: therefore, by way 
of compenfatlon, fome of thofe produdive of 
heat, fhould alfo be omitted ; and in effed, the 
approxiipatioh of the calculated,, to the real 
heat, is much greater when this element is left 
out. Thus the temperature of June in lat. 
51^, including this circumftance, is 70®; 
whereas, in fa£t, the mean heat of June, in 
London, is only 63, nor does it exceed 66% 
even at Paris, lat. 48^ 50'* However, after 
going through a tedious calculation, I flill 
found the refults to agree but ill with ob- 
forvation; and therefore the enfuing table, is 
. C 3 not 
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noe to be looked upon as. de<]uced teom fixed 
principles, but rather partly firom principles^ 
and partly firom what appeared to me, after 
ftudying a variety of ilea j<Mimals, moft con- 
formable to obiervation. And, as a table oS 
the mean monthly temperatures of different 
ISrtltildes at fea, can fldvcr be hid by bbftitva- 
tion, I fl«ter myfelf diat fttch a table as this^ 
made as c&ttt6t U the nattmi d* things ti^ilj 
0kliyfi taay hn fotte meiforc fupply it^ ^e» 
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Though ^e fan b oiae inoDEth abfaoK in 
kt. &f^ and two Aaonths id kt 70% &€* yet 
1 faa/ve ventured to fet the mean heat of Jz^ 
rmsTf^ m bL 70% no iowet than 47^, becanfe 
at Wadfov lat. 70° 5"* , the fea is never obfcrred 
to fi^ze, ami its temperature is generatly 
about Ghrifknas^ at 3!% ibcntthnes above and 
f6inetbnc8 bdoW hi Mem* Stock. 1753* 
Jxoft^ fcarce eter lies on the OtkncySj^ hL 
59^ J and that excellent meteorologift, Mr. 
Keyer, relates, that at Archangel^ lat. 64% ia 
Oftober^ a foutherly wind is much colder 
than a northerly. He aHb obferred, that in 
Damtidk^ kt* 54, even in the month of J^k 
ttttary, a north wind brings on t thaw^ of at 
leaft mddenctes the froft^ whereas a fbutb^ly 
iivaA is idtenfely cold* : which fliews, that 
the ndrth Atlantic is not fo cold as is generally 
imagined; for the Baltic is certainly colder in 
Wiixter, than the Atlantic in the fame ktitude. 
From this table we may learn, 

ift. To find the mean h«at of the firfl, atui 
lail half of any month. 

Find the niean betwixt the fbtndard heat <^ 
any months and the flandard heat of the fuc^ 
ceeding; this will bf the mean of the kfl 15 
days ol lhjt preceding, and the firfi 14 or 15 
days of tdbe fucceeding mon&. 

adly. To find the ufual extremes whether of 
]^at, or df cdd^that tdce pkce in any month. 

♦ 2 Abh^udlun^, in Dantzic, p. 143. 

Find 
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' ( 28 ) 

Find the difference of the monthly and 
annual temperatures ; this difference added to 
the monthly temperature, gives the temperature 
of the hotteft day, that is ufually found in any 
month ; or being fubtra£led gives the coldeft 
day, ufually obferved within the month : by 
day, I mean the fpace of 24 hours. Thus in 
London, the annual temperature being 52^, 
and the temperature of Jan. 36^, the difference 
is 16, confequently the warmeft day in Ja- 
nuary is 52% and the coldeft 20°. 

The greateft cold within the 24 hours, ge- 
nerally happens i an hour before funrife, in 
all latitudes. The greateft heat in all latitudes 
between 60^ and 45% is found about i paft 
2 o'clock in the afternoon ; between lat. 45^ 
and 2)5^^^ ^^ ^ o'clock ; between lat. ^S"^ ^^^ 
25% at I paft ; one and between lat 25^, and 
the equator, at i o'clock. 

On fea, the difierence between the heat of 
day and night, is not fo great as on land, par- 
ticularly in low latitudes. 

The coldeft weather in all climates, generally 
prevails about the middle of January, and the 
warmeft in July, though, aftronoihically fpeak- 
ing, the greateft cold fhould be felt at the 
latter end of December, and the greateft heat 
in the latter end of June; but the earth requires 
fome time to take, or to lofe the influence 
of the fun, in the fame manner as the fea 
with refped to tides, does that of the moon. 

CHAP^ 
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Oft^ D'^&ence of^emperaiurey^c. 39 



C H A P. IV. 

Of the Difference of ^temperature of Air ^ Land^ 
and JfOoepj and of their Capacities of reciiv^ 
irigj and tranfmltting. Heat.. 

AIR, whep p€rfe<Slly dear and traafpa- 
renl^ receives very little heat from light, 
as has been already faid; but, if cloudy, it 
is capahte of .receiving m^ch more, and hence 
cloudy, i^ir, is often waxn^^r than the eartt 
QYef which it is ipcumbent. Air, is alfo often 
,v?^gie4j by the cpudienfttipp of the vapcmrg 
♦i^te^fperfed through it, pafr^icularly wfien this 
.j^^t^ivieafation arifes from ele<^rical , agency, and 
1^ the^e means the upper .ftrata of the at- 
f^fphpre, are often warmer than thofe which 
j^e fome^h?it low^r J, and hence, the origin 
of hdil, whjch is rain cppdenfed by paffing 
^through air. colder: than tjiat in which it was 
^produced; but the: greater part of the heat of 
• the atmqfphere, is certainly derived from its 
communication with the land, or water, over 
which it fts^nds, and in this way it receives, 
either heat, or cold, more readily than any othe;r 
body of the fame ^ulk, particularly if it be 
confined, as in vallies j but it conduds thefe 
qualities to or from other bodies, very flowly, 
as the points of mutual contact, are inconfider- 

able. 
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able. Snow^ falling from the higher region^ 
of the atmofphere, is generally colder than the 
lower air ; i;i^iph, ti^eDefcMTie^ ^er a fall of 
fnow^ is often colder, than adr 30 or 40 feet 
above the furf^re, as appears fix>m the expe^ 
^menu delated %y Mr. Wilfon w the I^dlolb* 
jphioal IVanfiii&knis of «he yem 4780. 

Air, incumbent on iTe^^^xfi iarge trttfts of 
^ater, is generally many degrees wanner iis 
Wffl^er, ^as^ -coder in Summer, than air in-^ 
fcuaibant on Jand, becaufe knd4& s^^e fiEfc€|)-< 
4iUe-of ^both- heat andcdld, than^waier^ and, « 
^ner^il, ak participates of the- tetnperatiire <tf 
4he Cubftanc^ witih pAMt k k in conta<):# 

*^Phe Capacities -ctf land and ^waiter fof t€» 
<cervmg *eat, Kxt cold, aye very cd^rent^ 
^Lard^ or^^/6,p«rticiila!*ly;if dry, i^iires^ettt 
^em flight very reaifily, but4panforite,^-€OS-' 
-^fts it through *4ts ^i>*vm ft*ftd«^e, ^t0^gi:^« 
4kpths, very ficrtv^Jy; whereas water, -byraafort 
^df its tranfparencyi reaeives heat from li^t 
iFery fflofwly, birt What it recaves, ^is <^Si:^ 
through it much more readily/ ^Dr* Hides^ 
-found^ <hat in the month ctf -Ati^ft, ^1724^ 
when^^tbe air and (he furface ctf^the eiarth wepe 
%6th «t 86% a thermometer placed only ^ 
inihc^ under the ^fwfece, flood at 8^5"} and 
another *& inches -under fhe furfaee, indicated 
70"^; and another 24 inches deep, 68 ^# Thefe 
two laft mentioned thermometers, preferred 
•the -fame temperature both da^j and nighty 
imtilthe endof the month, ^iidthen^ fell only 

to 
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Of the ^^er^nce (^ temperature^ &e^ ^ j 

to C^"" OT 6 1*' ; fo obftinately xlid the earth, al; 
that depth, retain its heat, though the tempera^ 
ttwe of the air frequently varied^\ 

On the a6th of Odober, a thermometer -ex- 
pofed to.the air, ilood at iS^'^Si ^^^ ^^^ ^^^ ^ 
inche9in:the^aith,washeatedt043%85 J another 
funk 16 indskes, ihewed 48^8 j and one at the 
depA of ^ inches, 50"^; he even found, that 
between the rft and jzth of November, whto 
the "external air was coded £b low as 2.7% an- 
other diarmometer placed. at the depth of 24 
inches, ilood-at-43%8; but from the month 
of Mar^, to that of Sq)tember, of the 
fodlowing^ y^ar, the external air was con- 
ftantly istanner, than the earth aj the depth of 
16 inches, or 2 feet; but the feafbn was very 
lainy^ and i&e evaporation ocoafioned thereby, 
, pMvented 'the «arth from being warmed, io 
much as it otherwife would have been. How- 
ever, thefe experiments clearly prove, ift. 
That4he4ar£ice of the earth is much heated 
during 4he Summer, butr that this heat defcenda 
veiy flowty, a;:great part of it being ,commu- 
mcated 40 -the air. -adly. That during the 
Winter^ the -eartlvgives outto the air, the heett 
it ^had received -dwing :the Summer. 3dly» 
That wet Summers, mufl' be fucceeded by cold 
Winters. 

Theie -e^^fpriments agree very well with, 
thi^^f ^ariotte, who iouiid, that the earth 

•wjsHal^ Veg. StsiL :p. 61. 

is 
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32 Of the Xylffcrentt offemperaiufe^ ^d 

is gradually heated during the Summer, and 
as gradually cooled during the Winter months, 
and that, at the diftance of a few feet tinder the! 
furface, it is coriftantly warmer than the ex- 
ternal air ; this excefs he found to remain 
until April, when the furface is again heated 
by the fun's rays, and flowly tranftnits it« 
heat downwards. In all this, we fee nothing 
Jike the operation of a central heat. * 

Hence at a certain diftance from the furface, 
namely, about 80 or 90 feet, (if this depth has 
any communication with the open air, and 
perhaps, at a much left depth, if there be nd 
fuch communication) the temperature of the 
earth varies very little, and generally ap- 
proaches to the mean annual heat. Thus the 
temperature of fprings, is nearly the fame al 
the annual temperature, and varies very little 
in the different periods of the year, as Mr. 
Hellant has fir^l obferved. Thus alfo the 
temperature of the cave of the obfervatory at 
Paris, about 90 feet below the pavement, is 
about ^.2>'f^ degrees, and varies about fa -de- 
gree in very cold years. Its temperature is 
fomewhat above the mean temperature of 
Paris, on account of its communication with 
, the external air. Mr. Van Swinden has ob- 
ferved that the greateft cold, even that which 
exceeds o of Fahrenheit, if it lafts only a few 
days, penetrates no dcteper than' 20 inches^ 

* Mariotte fur 4e Froid & le Chaad, p. 189. 

even 
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t)f the Difference of'temperature, ^t. 33 

€ven when the earth is not covered with fnow, 
and not above 10 inches where fnow lies on 
the furface; by which we learn the important 
purpofes this covering anfwers in high northern 
latitudes. In Siberia, where the cold is known to 
be fo intenfe, immediately after the melting of 
the fnoyr, the ^arth is found unfrozen, not only 
at its futface, but even to the depth of 16 
feet, which fhews that ice never penetrates 
into it, except in a very few places. By an 
obfervation made at the bottom of a mine 
lying between Cal^s and Boulogne, 476 feet 
beneath the furface, the temperature was 54° *. 
The temperature of the fait mines at Wic- 
liczka, in Poland, is 52° at the depth of. 320 
feetf and from thence to the depth of 716 
feet, it does not vary f , though the tempe- 
rature of mines is fubjed: to changes from 
caufes that are peculiar to them : thus Mr. De 
Luc, at the depth of 801 feet in the mine of 
St. John in the Hartz, experienced a heat of 
70^ ; but at the depth of 1359 feet, he found 
it no greater than 50"^ |. Kraft obferved the 
temperature of a cavern near Reutling, in Sua- 
bia, to be 48°, but water in the fame cavern, 
was heated only to 42^, the external air at that 
time being at 66° || . The mine of Joachimftahd 
inBohemia,is reputed one of the deepeft exifting ; 

* ,3 Aa. Helvet. p. 27, t Guettard Mem, Par. 1762, 
p. 1087 and 1089, 8vo. Edit. J Phil. Tranf. 1779, p. 502. 
\ Mem. Petrob. 144. 
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34 Of the ly^erenee of temperature y 6?r. 

m this, Mr. Monnet found the temperature, at 
the depth of 1700 feet, to be 50^*. 

All thefe fads, tend to prove that the heat 
of the earth does not increafe as we defcend 
into it, but at the greateft depths, is nearly the 
fame, as the mean annual temperature of the 
latitude. When the furface of the eartfi is 
cooled rapdly, the interior parts are cooled 
proportionably, to a certain depth, until the 
cold of the furface arrives at its maximum, and 
becomes conftant ; then the internal heat gra*^ 
dually gains upon it, with a force proportioned 
to their difference of temperature; and as in 
our climates, the internal Ijtfirt is always above 
40, it \s always fufficicnt to melt the fnow 
that lies long on^he furface. Hence in Swiffer- 
land, acrd n^apy other countries, fnow is ob- 
fcrved to m^it^firft at the bottom. 

Land, is capable of recciifing much more 
Vitherhcat, or cold, than water. In the ndgh- 
bdurhood of Marfcillp^, Dr. Raymond found 
land often heated to 160^; but he never found, 
the fea hotter than. 77^, and even this heat it 
receives chiefly by communication with land; 
for, on the 19th of July 1765, he found that 
part of the bay next Ac land heated to 74% 
the middle of the bay being at 72% and the? 
entrance of the bay 70^ In Winter he fre- 
quently obferved, the earth cooled down to 
14^ or 15®, but the fea never lower than 44"^, 

♦ 10. R0Z.234. 

or 
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Of the Dff^rence cf ^tmpenOure^ ^r. ^^ 

or 45^; * and the reaiba is, ru>t only, becmift 
water is incapable of receiving much heat from 
light, as already faid, but becaufe it is con* 
ftantly cooled by evaporation. In Winter^ 
wb^n the furface is Wch cooled by cont^ 
uddi colder air, the deeper and warmer water 
of the bottom, being fpepifically lighter, rifes 
and tempers it ; aiad as the colder water con- 
ftantly defcends during the Winter, heace it is, 
that in the fucceeding Summer, the furface is 
geiierally waraier thaa at greater depths^ 
whereas in Winter, it is colder ; hence alfo it 
has been remarked, that after a ftorm, the 
fea is always warmer in Winter, aad colder in 
Summer, the water of great depths being then 
, mixed and inaxTporattd with that ^ the 
furfecef* 

Hc«t rt the Depth. 
K. f,at. Surface. Feet. Heat. 

70'' May 12 36^ 502 59 

J 7 if 540 39 
June 9 44"" 558 40 

July 7 46"" 420 , 44 

68^ 8 47^ 1560 52 

(>f 9 48^ 1280 48 

10 52"" 846 45$ 

27^ Jan. 3 64^ 540 58$ 

♦ Mem. dela Societe deMed. de Paris, An. 1778, p. 70. 
t Suenflc. Handling. 1753. % Phil. Tr. 1770. p. 39. 
§ 2 Bergm. Erie Kugel, p. \i(^ \ Phil. Tr. 1752. 
p. 213* 
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36 Of the Difference of temperature^ . ^c* 

But Lord Mulgrave found the temperature 
of the fea, at great depths, in high latitudes, 
much colder ; he does not indeed mention, the 
temperature of the furface, but it is prefumed> 
it did not differ much from that of the air ; 
perhaps the reafon was, that the newly melted 
ice, had then defcended, though the firft expe- 
riment cannot be explained, even on that 
hypothefis. 



Lat. N. 


Heat af Air. 


Depth. Heat of the Sei. 


67^ June %o 


48°,5 


4680 


26? 


73° 30 


4o%5 


708 


31^ 


69" Aug. 31 


59^5 


4038 


32** 


Obfervations of MeflrS; Wales and Bayley. 






Depth. 


Heat of the 


Lat 


. Air. 


Surface. Feet. 


Sea. 


Sept. 5 


75%5 


74° 510 


66" 


24" S. 26 


72%5 


70*. 480 


70 


34*44' Oa. II 


6o%5 


^■9" 600 


57" 


Obfervations of Mr. Bladh . * 




57° N. Jan. 8 


46" 


37V 6 


40* 


10 


43»6 


43>6 50 


43»6 


55-40 ^0 


47 


40 no 


S^yS 


39.30 28 


S3 


59 "o 


59 


z.SS Feb. 25 


81 


81 5^ 


81 


2.50 26 


83 


84,5 no 


81 
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Mn De Sauflure, in the month of Auguft, 
found the temperature of the lake of Geneva, 
at the depth of 87 feet, to be about 55*^ of 
Fahr. while at the furface it was 62°, the heat 
of the air being 8i*^. In Winter, the tempera-^ 
tures of the furface and bottom, are nearer to 
an equality ; thus in the month of February, 
after a froft that had lafted a month, the air 
being at 38^, the furface of the lake was at 
41*", and at the depth of 1000 feet, the tem- 
perature was 40, probably from a mixture of 
fnow waten 

As the water in the high northern and fouth- 
ern latitudes, is, by cold, rendered fpecifically 
heavier than that in the lower warm latitudes, 
hence there arifes a. perpetual current from the 
poles to the pquator, which fometimes cany- 
down large maffes of ice, which cool the air, 
to a great extent. It is certain that inland 
feas, of great extent, have been frozen in very 
fevere Winters ; thus the Baltic was fo firmly, 
frozen in 1668, that Charles the Xlth of 
Sweden and his whole army pafled over it *, 
and the Adriatic was frozen in 1709 1» 
Hence, there • is great reafon to think, that 
within lat. 8o^ N. and in much lower lati- 
tudes in the S. hemifphere, the fea is al- 
ways frozen in winter. Upon the whole, the 
temperatures of land an^ water, in Winter, dif- 

* Paffend. Hift. Europe. Mod. Un, Hift. in 8vo. Vol. 30^ 
p. ^80. t Mem Pti. 1749. , 

D X fer 
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for mueh more than in Summer, for m Winter, 
inland eountriea, from laL 49 to 70 degrees, 
are frequently cooled down to 40, 50, and 
fbme to upwards of 70*^ below the freezing 
point ; whereas the fea below lat. 76° feems n€^ 
where cooled below 4^ under that point in our 
northern hemifphere, except fome narrow fea^ 
and fome parts of the north Pacific Ocean } but 
in Summer no confiderable extent of land is 
heated to more than 15 or 20 degrees abote 
the temperature of the fea, ftony and fandy 
defarts excepted. AlKbodies require a certain 
quantity of elementary fire or light to heat 
them to a certain degrep, but the quantity re- 
quifite to produce this degree varies, according 
to the nature and'fpecies of thefe bodies, and 
hence the proportion fuited to each, is called 
xhtir fpecific fire ; the more of this any fpecie& 
of bodies requires, the greater time it will 
require, in the fame circumflances, either to 
acquire or to lofe it, that is, either to heat or 
tocOoL Now water requires much more of 
it than earth, and therefore is longer either in 
heating or cooling ; and therefore if the time^ 
of expofure to the caufes either of heat or of 
cold be the fame, land will take more an^ 
water lefs of either of them ; hence iee is firft 
formed near the banks of rivers, or on the 
wmfts of the fea, where the fea is frozen. 

Stones or fund contain lefs fpecific fire than 
earth, this being always moifler, hence they 
heat and cool more readily, and to a greater 

degree, 
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degree, which accounts for the violent heats 
of the defarts of Arabia and Africa, and the no 
lefs intenfe cold of Terra del Fuego, and other 
ftony countries in cold latitudes* It is iaid 
that caverns in gy|rfeous mountains are colder 
than thofe in calcareous mountains *. Towns 
being formed of done, or brick, axe warmer in 
Summer than the open country, unlefs the 
ftreets be {o clofe as ta intercept the free action 
of the fun's rays. 

Living J^egetables alter their temperature very 
flowly and difficultly, but the evaporation from 
their numerous furfaces, is much greater, than 
from the lame fpace of land uncovered with 
vegetables j if they are tall, and clofe as forefts, 
they prevent the fun's rays 'from reaching to, 
and warming the earth, befides protecting the 
Winter's fnow for feveral months. Hence 
wooded Countries are much colda: than thofe 
that are open and cultivated ; the difference is 
no where fo ftrongly marked as in (Guyana ; 
part of this countoy has been cleared from 
wood, only fince the beginning of this century, 
and the heat in that part is already exceffive ; ^ 
whereas in the wooded parts, the inhabitants 
are obliged to light a fire every night f, which 
fl>ews that the earth retains very little heat. 
When dry, cold winds, fuch as thofe that blow 
over mountains, or dry, barren lands, pafs over 

* 4 Decouvertes Ruffes, p. 34. f 9 BuiFon. Suppl. in 
8vo. p. 346. 
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forefts, by exciting a more copious evapora- 
tion, they cool them, and are themfelves cooled 
by them, to a far greater degree than where 
that circumftance does not occur, and hence 
the fouthern countries of Europe are far 
warmer now, than they were 1 700 years ago ; 
for though Italy, for inftance, might have been 
as well cultivated then as at prefent, yet, as Dr. 
Williamfon well remarked, Germany wa^ 
covered with woods, and confequently the 
winds that jpafled from it to Italy were far 
colder *. AbftraiSting from the circumftances 
to be mentioned in the next chapter, land 
takes 8 or 10 degrees more heat than the fea 
in Summer, and is 8 or 10 degrees colder in 
Winter, in the fame latitude. 



CHAP. V. 

Of the Modifications of the Standard tempera-* 
ture, onLand^ arifing from Situation. 

VI7E have already feen that the higher re-* 
^^ gions of the atmofphere are the coldeft ; 
that land is colder in Winter, and warmer in 
^Summer than water; and that withrefpe<9:,to 
tempe|"ature, the covering of the furface of 
land, whether with , vegetables, or with ftone 
QX fand, is not indifferent j from whence it 



* M«m. Philad. 
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naturally follows, that the circumftances that 
govern the temperature of land are, i ft. Eleva- 
tion. 2dly. Vicinity to, or diftance from, large 
trafts of water, particularly from the ftandard 
ocean, as^ its influence is moft extenfive, and 
as it is to its temperature that the temperature • 
of all countries is to be referred, in moft cafes. 
3dly. The vicinity, or diftance of other trads 
of land, which by their elevation or the cir- 
cumftances of their furface, have a tempera- 
ture peculiar to them, as ftony, fandy, and 
wooded countries. 4thly. The bearing of 
neighbouring feas, mountains, forefts, de- 
farts, &c. 5thly. A more or lefs perfed: 
communication with the ftandard ocean, feas, 
forefts, &Ct 

§ I. 

Of Elevation. 

A S heat is propagated through the atmo- 
fphere, chiefly by conta<3: and communication 
with the earth, it is evident that lofty moun- 
tains, particularly if their horizontal furface 
be not very extenfive, cannot warm it to any 
confiderable degree, as they themfelves re- 
ceiving the fun's meridian rays more obliquel;^^, 
and communicating lefs with the common 
mafs of the earth, are lefs heated than plains, 
hence the fteepeft mountains are always the 
coldeftj but elevated countries of large ex- 
tent. 
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tent, fuch ^ the interior parts of continents, 
and iflands whofe declivity is infenfible, parti- 
cipate much lefs of this diminution of tempe- 
rature ; yet that part of the atmofphere which 
is in coritaft even with the loftieft mountains, 
is warmer, at leaft in Winter, than air of the 
fame height over plains, becaufe fuch im- 
menfe nlafles of earth, and ftone, generally 
contain more heat than mere air, and the air 
in contact with them, being on that account 
fyecifically lighter than the more diftant air, 
(his of courfe moves towards the mountains, 
or the general current of the atmofphere flows 
towards them with greater velocity, and hence 
clouds feem to be attracted by them, and 
winds are generally more violent on high 
mountains than on plains *. The air thus ac- 
cumulated on their fides, is at length forced 
over their fummits, but in afcending to a 
greater height than, that, at which it was im- 
pregnated with vapour, it is cooled and confe- 
qucntly depofits this vapour, which thus forms 
mifts on the fides of the,motmtain, and when 
the quantity of vapour thus condenfed is conli- 
derable, it warms the air to a confiderable de- 
gree f . On the other hand, the air forced ovet 
the mountain, being deprived of its vapour, and 
falling on the neighbouring plains, greedily 
abforbs themoiftiure it had loft, and thus pro- 

* De Luc. t See a full and excellent account of thefe 
phacnomefna, by Mr. Du Caxla, ai Roz. and th^'fuc- 
ceeding voiumed. 

duces 
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duces it confidcrable degree cf cdd. Thus a 
N. W. wind blowing on the mouiatains of 
Norway occaiions a thaw, btit when it has 
paffed'theie mountains and entered Sweden, 
it produces the ntoft intcnfe cold*; and for 
tie fame reafon^ this wind is oWerved to be 
the drieft and coldeft on the eaftem coaft of 
Scotland, and the hearieft rains come from 

theEaftandS.E-f. 

With rdped: to the precife effect of dcvi^ 
tion, I find it to be very neatly as follows. 

I ft. When the elevation is moderate and 
gradual, fueh as that of the interior parts of 
moft countries very diftant from the fea, its ef- 
feds are fo blended with thofc of diftance from 
the ftandard ocean, to be mentioned in the 
next fedion, that the fame allowance in the 
diminution of temperature, is to be made Jbr 
both. By a gradual elevation, I mean any 
that rifes at a lefs rate tl^an fix feet per mile, 
counting from theneareft confiderable fea. 

!2dly. If the def ation proceeds at a greater 
fate, th^i §ar every 2<x> feet of elevation, we 
mu& diminifh the aimual temperamrc of the 
ftandsurd in that latitude, as foUmvs. 

If the elevation be at the rate of 

6 feet per mile - J of a degree* 

7 ^^^^ - - f . 
55fe:et - - - A- 

15 or upwards - I 

♦ Mem. S^ock. X757. f 3Ei* Eflays, p* jx 

To 



Digitized by 



Google 



44 Of the Modifications of the 

To find the height of any placcj I com- 
pare the mean annual height of the barometer 
' at that place, at its mean annual temperature, 
with its mean height at the level of the fteareft 
fea at the mean annual temperature of that 
fea, which height I fuppofe to be 30 inches. 
Sir George Schuckburgh found it fo in the 
Mediterranean and channel, in the tempera- 
ture of 55 and 60°. Mr. Bouguer found it 
fo on the coaft of Peru, in the temperature of 
84°; and Lord Mulgrave obferved it at the 
fame height in lat. 80° : and though fome feas 
are faid to be higher than others, yet this ine- 
quality is never fo great as to occafion any 
important difference in the height of the baro- 
meter. 

§ 2. 

Difiance from the Standard Ocean. 

FROM the frequent intercourfe of land and 
fea winds, the annual temperature pf countries 
bordering on the ocean, differs very little from 
that of the flandard in the fame latitude, un- 
lefs their elevation, or fome of the circum- 
flances already mentioned occafion a differ- 
ence ; for though they are fomewhat warmer * 
in Summer and colder in Winter, yet upon 
the whole within the year, thefe differences 
nearly balance each other in the temperate lati- 
tudes ; but. at the diftance of 50 miles from 

the 
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the fea, and ftill more at greater diftances, the 
differences arifing from the unequal capacities 
of land and water are fenfibly perceived, the 
mean annual temperature in different latitudes 
being depreffed or raifed in every 50 miles dif- 
tance, neatly at the following rate : 

Prom lat. 70** to lat. 550 cooled f of a degree. 

35^ - - * 

^o - - o 

25" warmed - {■ 

20^ - - . i, 

10'' - - I 

It appears then, that from lat 70^ to lat^ 
30% elevation, and. diftance, confpire in pro- 
ducing the fame effeft, that is, in lowering the 
annual temperature ; hence one ^ould fup- 
pofe, that their joint effe<3: fliould be the pro- 
jSlmOl of both powers; but as the effect of eleva- 
tion is in fome measure complicated with that 
diftance, namely, when the elevation is lefs 
than 6 feet per mile, I find it more agreeable 
to obfervation, to add the effects of diftance 
and elevation to each other. — ^In latitudes be- 
low 30% elevation and diftance from the 
flandard ocean, in general counterafl: each 
other, and therefore the effect. of one, is to 
be fubtrafted frouj that of the other. 
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§3. 

Cf th€ ModifiaUfons produced iy thiVkmityasid 

Bearings of Mountains^ SeaSy &c. 

ALL countrieslyiugto the windward of hig^ 
mountainSjOr extenjfivc foxefts, arc warmer than 
thofe lying to the leeward, in the fame latitude. 

Countries th^t lie fouthw^dof any fea, are 
warmer than thofe that have that fea to the 
fouth of them, at l^aft in our hejnifphere, be- 
caufe the winds thatfliould cool them in Winter 
are tempered by pafEng to them from that fea ; 
whereas thofe that are northward of the fea 
are cooled in Summer by the breexcs that iflue 
from it; but 4 northern or fouthern bearing 
of the fea, renders a cpuntiy warmer^ dian if 
it lay either to the eaft, or to the weft, 

Jljlands being furrou^ded by the fea, parti- 
cipate mor? of its tejnperatijre, and are there- 
fore warjjier than cdutinents ; moft^ great 
ifland^ have, (which is very remarlcablc) their 

freateft extent, from north to fouth, as Great 
ritkin, Ireland, Mad?igafcar, -Geylan, For- 
mofa, Sumatra, &c, yet in our hemifphere, 
the foutherji parts, are proportionally colder 
than the northern, becaufe the northerly 
winds in Winter axe cooled, by blowing over 
a large extent of land *. A ridge of monn- 
tairis generally traverfes them in the direSion 
of their length. 

* Hence Palla« was much miftakcn in imagining, that 
England would be much colder, if it werq not (heltered 
fi-Qm the Jtjortherly winds, by the mountains of Scotland* 

A CHAR 
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CHAP- VI, 



Of the "Temperature of the North l^aqfic Ocean^ 
from Lat. 6^^ to 52^. 

XHIS part of the Pacific Ocean, is con- 
traded in lat. 66'' to the narrow fpaoe 
, miles, and in lat. 52^ it occupies the 
fpace of only 30® in breadth, from eaft to 
weft, that is about 1300 mUes*; wher,ea5 the 
Atlantic in lat. 5** is about 1700 miks in 
breadth, and is no where contrafted to a lef? . 
^ce than 700 miles. Add tp this, that the 
poaft of Afia on the one fidf| and thofe of 
America on the pthcr^ are bordered with high 
mountains covered with ihow f^pr a great part 
of the year J and nuroerpcts high iflajnds lie 
fcattered between both continents. From thefe 
circumftances we have fufEcient reafon to con-^ 
elude a priori^ that this fea fliould be much 
colder than that portion of the Atlantic, con- 
tained between the fame parallels; for, during 
the Winter, the mountains that line the coafts, 
are cooled to a much greater degree, than th« 
flat coafts of the Atlantic; and the fea, where 

* The degrees of longitude are computed from a table 
in Mr. De La Lande's Aftronomy, Toifes divided by 825, 
give Englifh miles, very nearly. 
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narrow, is intirely frozen ; in Summer, heaps 
of ice being long iheltered from the fun by 
the iflands, are cjuried down into lower lati- 
tudes, and the fhow remains long unmelted 
on the mountains ; fo that I am inclined to 
think, that the annual temperature of it, is at 
leaft, 4 degrees below that of the ftandard in 
each correfponding latitude. But the obfer- 
Vations eitheron thefe feas, or the neighbouring 
icoafts, are not as yet fufficiently numerous, to 
determine with any precifion, the mean 
annual temperature of thefe parts. The 
few particulars here mentioned, are chiefly 
coUefted from the account of Captain Cook's 
iail Voyage ; but the zed of that beft and 

feateft of Sovereigns, the prefent Emprefs hi 
uilia, whofe love of fcience, iand of every 
improvement that can contribute to the hap- 
pinefs of mankind, can only be compared with 
the extent of her empire, will not, it is to be 
expeded, long fufFer the meteorological hiftory 
of fo confiderable a part of the globe to remain 
unknown. 



CHAP. 
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CHAP/ VIL 



Of the Temperature of the Eajlern Part of North 
America^ 

THERE are many cifcumftances that 
contribute to render thefe parts colder 
than the oppofite patts of the old continent* 
Firft, The higheft lands in North Ame-^ 
rica are contained -between the 40th and 50th 
degrees of l^itude, exteuding from north to 
foiith between the looth and iioth degrees 
of longitude weft of London ; hei;e the great- 
eft rivers have their fource. To the eaft of 
thefe lie the Lakes Superior, Michegan, Huron, 
Ofwego, &c. and the intermediate country is 
-covered with impenetrable forefts; hence, this 
vaft fpace is incapable of receiving much heat 
in Summer, and confequently one great fource 
lof that warmth, by which the Winters in the old 
continent are moderated, is here confiderably 
4iminiftied ; add to this, the fwamps a»d mo- 
jrafles, which are equally incapable of receiving 
dSij confiderable heat ; hence, the wefterly 
winds, at leaft fuch of them as originate be- 
hind thefe high lands, having dep(^ted their 
vapours in paflfing over them, re-abforb them 
firom thefe ijnmenfe forefts and numerous 
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lakes, and thereby are cooled ftill more. Farther 
north, namely, between lat. 52** and 63°, lie 
Hudfon's Bay and Streights ; about 50 miles 
on the fouth of this Bay, frotn lat 50* to 58"^, 
there runs a ridge of mountains, which pre- 
vents its receiving any heat from that quarter, 
and hence the intermediate country is fo cold 
that fcarge any animal can live in it * . To the 
eaft, this bay is bounded by the barren, moun- 
tainous country of Labrador, and a number 
of iflands thit lie at its entrance. The portSon 
of the Atlantic oppofite to the entrance of the 
Streights, is furrounded, partly by the continent 
of America, and partly by Greenland, as far 
down as lat. 59° ; both are mountainous and 
interfeded by a multitude of creeks and inlets, 
which are frozen over in Winter, and in the 
enfuing Summer the floating ice is proteded 
by numerous high iflands, and partly carried 
down the eafl:ern coafl: of America, fometimes 
as far as latitude 42 f , cooling the atmo- 
fphere far below the ftaijdard. - ' 

Hence, the N. W. winds are the coldefl: in 
all thefe parts of America, and by the meteo- 
rological journals that have been publilhed, 
' the annual temj^erature feems to be about 10 
or J2'degreeslow€r than. the fl:andard. 

But, to the? cUkivated parts of America are 

- af -p^reietit much more temperate than they 

were a century ago^ it may be prefumed, that 

* Canter's frravels, p, 108. f Hift. Accad.,Par. 175^5. 

when 
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wheh the country is ftill' further cleared of 
wbods, the climate will be ftill further im- 
proved, though, from the fituation of rthe^ 
high lands, I believe it will never be fo mo^^ 
derate as that of Europe* 



C H A i?. VilL •' 



Oftbe Temperature efthe Souihern Hemifphere. 

FR 6 M ihe Equator to latitude 40^ the 
temperature of this heiaiifphere feems to 
be exactly the faiiie as th^ df^ the correfpond- 
ing parallels on the northern fide* : but it 
is the general opinion, that the more fouth^ 
em latitudes are much colder than the nbrth- 
ern, .equally diftant from the equator. If this 
opinion refpedbed only the Summer leafon, or 
latitudes higher than 60^, there, is good reafon 
to think it well founded ; for, in this hemi- 
fphere fo low as lat. 68°, the fea has been found, 
by that incomparable navigator Captain Cook, 
levery where frozen; and large mafles of ice 
are in Slimmer detached and carried down as 
low as lat, 50^, or even 46"^, and there, meltiiigi 
difiufe .cold to a far greater extent : but on the 

♦i^GerifH: Voy. p. 73. 
' ' » E 2 ether 
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other hand, the abfence of land^ which k 
known to receive d far greater degree of cold 
than Water, makes it highly prc^^able, that 
the antardic Winters are much milder than the 
ar£tic, at leafl on land. 

It is worthy of obfervation, that Dr. Halley 
and Mr. Wales have fometimes found the 
northern wind colder than the foiithern, im 
this hemifphere*. 



C H A V.^ IX. 

Of the Temper ature (f ihe Lejfer Seas. 

IN general thefe feas^ if not furroumded by 
•*' hi^h mountains, are a few degrees warmer 
in Summer^ though colder in Winter, than the 
fiandard oceaii; in high latitudes they are 
frequently frozen.. 

White feea. 
This fea i^ frozen-in Winter f 

Oulphof Bothnia, 

{t is ia ^-eat laeafure /frozen in Winf^ 1^ 
h^ iia Summer it is Ibn^etimes he^ed to 70^ 

♦ Dakympie*s Voy. p. 37, ind Wales's Obfervadons 
^ his Voyage. f % DrntSf^ A}>handl. p. 143. 

I Mem. Stock. 1757. 
- .-^ ' A dc-^ 
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4 degree of heat never to be found in the 
i^pofite part of the Atlantic * ; its general 
temperature in July is from 48 to 5$, 

German Sea. 

This fea feems to be about 3 degrees colder 
in Winter, and 5 degrees warmer in Summer, 
fhan the Atlantic j hence, though colder in 
Winta:, yet it is as warm in Summer at 
Southwic, lat. 52*^ 3i'||, as at Briftol, lat. 51* 
33' : the annual temperature is even lower 
at Briftol than at London ; thus in 1778, the 
twnperatureof Loflidoji was 53,1, but that pf 
fciftol was only 52^ 

Mediterranean^ 

This fea is for the greater part of its extent, 
lUFarmer, both Summer and Winter, than the 
Atlantic, which for that reafon flows into it ; 
but the Adriatic^ though warmer ii» Summer, 
is fo cold in Winter, as to have Jbeen frequently 
frozen over X Vfi the neighbourhood of Venice, 

Black Sea, 

Is odder than the Mediterrai^uean, and 
flow^iijto it 

Cafpiaat 

This fea is iituated in tibe xieighbourhood 

. ♦ Mem* 5tQ<;k. 1776. | « Phil. Twaf. Abr* p.6io. 
X M«m. Par. 1749. 

E 3 < 
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of high mountains, and is in great meafiire 
frozen, in Winter ; its level is faid, by Pallat 
to be lower than that of the ocean*. 



CHAR X. 

Of the TCemperature of Places lying between the 
/^iji and ^^th Degrees of Northern Latitude. 

Lat. 80. 

/7\N the 28th of June, O. S. An. 1758, at 
^^ Sea, Mr. Rowland^on Martin found the 
temperature of the air, during the whole 24 
hours, betwixt 46 and 47 degrees ; the pre^ 
ceding' and fucceeding days were much colder, 
but he was informed that the Summers were 
often warmer |. In lat. 79^50', Lord Mul- 
grave obferved the greateft heat for two days 
to be 58^ and the leaft 46^ Thefe obferva- 
tions agree well with my table. Mr. Martin 
obferves, that the weather in the polar re- 
gions is very unfteady ; one hour it blows a 
violent ftorm, and in the next, there is a dead 
calm ; neither does it blow long in any one point, 
but fometimes from every point, within the 
period of 24 hours. After a calm, the nprth 
wind fprings up firft ; the fky is feldom per-r 

* 3 Decouvertes Ruffes, p. 90. J Mem. Stock. 1758. 
+ Mem. Par. 1774. 
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it&Xj clear, and ftorms are much more fre- 
quent than in lower latitudes. 

On the 1 6th of May, lat. 78"" 30', the tem- 
perature of the air being 16°, the fea was 
frozen, but fea-water in hogfheads was frozen 
in the temperature of 28°, which agrees with 
Mr. Nairne's experiments. It is remarkable, 
that in lat. 80°, long, o, Lord Mulgrave found 
the temperature of the air 44'', wind E. N. E. 
and Mr. Duhamel, the fame day, in Gatinois, 
lat. 48°, long, i'^, found the wind alfo N. E. 
and its temperature 71°. 

Spitfbergen confifts of a clufter of moun- 
tains, formed of a fort of flate: Lord MuJ- 
grave meafured one of them, and found it 
1503 feet high ; the fnow which almoft al- 
ways covers thefe mountains, renders the 
neighbourhood of Spitfbergen colder than the 
open fea. He met with ice for the firft time, 
July the 4th, in lat. 79° 31', but he fays it is 
generally firft found in lat. 73° or 74®. 

Wadfo, in Lapland, lat. 70® 5'. 

According to Mr. Hellant, the temperature 
of fprings, and confequently the annual tem^- 
perature is 36^; by my table 37°,2. The 
difference arifes from its height over the level 
of the fea, which is probably qonfiderable, as 
the mean height of the barometer for the fix 
Summer months was about 29^,2. 

Jt has been remarked, that the north fide 
E 4 of 
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of the ridge of mountains, that extend be« 
twixt Tornea and the North Sea, is not fa 
cold as the fouthern fide of thofe moun^ 
t^ins, for the reafon given p. 42, *, 

Utfjoti, lat, 69^52'. 

An. 1758, on the nth of April, it wa« 
ftill Winter, the temperature in ^ay-time being 
from 19 to ij^ ; from that to the end of the 
jnonth it varied, being fome days at 41% and 
fome at 50% with a S, wind ,f . 

On the fecond oi May, the tliennbineter 
was 2tt 18° at 12 o'jclock, but from the 5th to 
the 2 1 ft, it was generally at 38 or 40** ; the 
ten laft days were again cold. 

In June it froze the three firfl ni^ts, Init 
from that time till the end of Auguft, th^e 
was no more froft ;* the warmeft day in Juiw 
was 61^; the nights were generally at 41^ 

In July the heat once rofc to 77% yet the 
Summer was reckoned nnufually cold j the 
wind was moftly at north. 

From the ift to the i6th of Auguft, the 
thermometer was by day from 46 to 61^, and 
at night from 37 to 45"* ; from thai to th:e 
19th, it was by day, from 64 to 6'6^; on the 
27th, it froze at night. 

During the twelve firft days of September, 
the tvind being conftantly at fouth, die xvea- 

* ^1 Colfea. Acad, p. 211. t Mem. Stock. 1759. 
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<her wa^ warm, being moftly at 50^ ; tlieti the 
wind turned to N. and the weather t^ 
colder, being at night 36^, and bv day 46^ ; 
after tiie 21 ft, it froze every night, and in 
day*time was at 34^ 

The twelve firft days of October were 
moftly at 32^; after which, the weather be-, 
came much colder, though it thawed fome 
days ; on the 26th, the cold was below o. 

In November it diawed one day, but the 
mean temperature of the month was 15**, 
From the 23d, the fun no longer appeared 
above the horizon, and yet on the 30m, the 
cold did not exceed 23,^. 

The firft tweirty dbiys of December were 
exocediag ccM,, choqgh ^ S. wind moftly « 
reigned, the cold being from 4 to 1.5^ undar o 5 
but what 1% very furprifing, from the 2 2d 
to the end of the month, the weather wa$ 
very mild* 

I have been thus prolix in relating the 
temperature of this country, as it is from 
hence that om: flxong northerly tv^inds blow ; 
and we learn from it feveral curious particu- 
lars. I ft- We fee that during the entire ab- 
fence of the fun, the cold is not fo great as 
might be expeded ; and thefe, I believe, are 
the only obfervations ever made ia that inte- 
refting circumftance. zdly. That when the 
countries fouth of Lapland are frozen, the 

* Schwed» Abliand, 1759, p. 228. 
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5 8 Of the Temperature of Piace^^ 

fouth winde are the coldeft ; for, during the 
laft and warmeft part of December, the wind 
was not fouth, but moll probably north ; and 
then the cold was but a few degrees below 
congelation. 3dl7. We fee that in this higher 
^ft of all iphabited latitudes, the cold is not 
near fo great even when greateft, as we fhall 
Coon fee it to bp in foine countries, lying fo 
low as lat. 52°; and hence we have great rea-^ 
fon to think, that the cold of the pole is not 
fo inteofe as is commonly imagined. 

The barometer varied here from 27,8 to 
^0,4 inches. 

Kola, lat. 68''52', long. 30^ E. 

In the year 1769, the mean temperature 
during the following months, was 

March ^ ^ 27* 

April - - 35 

M^y - . 54,5 

June - - 44 

July . . 56 

According to Mayer, it Is 420 feet above 
the level of the fea ; the thermometer was 
once in May at 73^ *. Lapland being moun- 
tainous, its temperature muft differ much 
from that of the fea ; the temperature of June- 
was evidently irregular. 

* 2 Bergm. Erde Klot, 14 N. A<Sl. Petrop, 

Ponoi, 
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Ponoi, lat. 67^, long, 47. 

In the year 1769, the mean temperature of 
the following months, was ^ 





Createft Cold. 


Lwft. 


March 14° ■ f 


1 20° 


. 28°6^ 


April 23,8 -> 


i3»44 


24.12 


May 29 


9^5' 


46 


June 38 


28 


74 



This town lies on a river of the fame 
name, near the White Sea ; this fea is gene- 
rally frozen in Winter ; and hence, and from 
the vicinity of the oppofite land of Siberia, 
the eaftern coaft of Lapland is much colder 
than the weftern, or even the northern. 

One day in June, the thermometer flood 
at 74*; the N. W. wind, ' palling over the 
mountains, is the coldeft, the S. W. the 
warmeft. 

Umba, lat* 66^39'. 

The fame year, its temperature in the fol- 
lowing months was f 



Grcatcft Cold. Lcaft. 



March 2I^87 - —10,75 - 43 >^5 
April 31 - II - 46,5 

May 37,7 - 18,5 - 56,4 

Umba is alfo fituated near the White Sea : 
thefe obfervations were made 247 feet above 

* 14 N, Aa. Petrop. f Ibid, 

itfi 
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66 Cfthe Temperature ef Places^ 

Its level. The intmor parts of jLapland being 
very mountainous, arc exceffive cold. 

Abo, lat 60^ 27', long, 22^ 18' E. 

The refult of twelve years obfervatlons, 
from 175010 1 76 1, both included, ^ves the 
mean anjiual temperature 39%55, or rather 



40^ ^ 



Jan. 19*58 
Feb. 21,38 
March 27,32 
April 39 
May 49^4.6 
June 60,26 
July 65^^.8 
Auguft6o,26 
Sept. 50,72 
Oa. 39,2 
Nov. 21,29 
Dec. 20,66 



The greateft cold in that pe- 
riod happened in Jan. 1760, 
the thermometer then being at 
— 32% but the greateft cold ufof 
ally obfcrved is —-7^; diether^ 
momctcr is generally 85 days 
below 32^. 

The greateft heat within that 
period took place in Jidy, 1757; 
the thermometer ftanding at 95% 
but the greateft ufual heat i| 



The ftandard heat of this latitude, is 44% 
fo that the difference between the' temperature 
of Abo and the ftandard temperature, is 4 
degrees ; but its diftance from the Atlantic is 
540 miles ; and fince, as above feen, a dif- 

* In redacing foreign thermometers to that of Fahr. 
as fome fra<aions are neglefted, there i&^abirays a differ- 
ence of about I a decree, loft in the totality* 

t Schwed. Abhand. 1763. 

t^nce 
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^l 



tance of 50 miles fix)m the ftandard, lowers the 
annual temperature 4- cf a degree, the dif-r 
tance of 540 miles fliould lower it 3,6 degrees^ 



Peterfburgh, lat. 59^ 56', long. 30^ 24' £• 

Tlie mean annual temperature of Peterf- 
burgh, during 6 years, from 1762' to 17771 
was 38^8. 



Jin, 
Feb. 

March 23 
April 34,5 



10^ 

16,46 



Tlie greateft cold obfervtd in 
Peteriburgh was that at which 
mercury freezes, viz. — 39**; 
but the greateft on a mean <tf 
May 50,2 feveraJ years is — 25^^ ; the 
June 59,3 froft generally begins in Ofto- 
July 66,8 ber, and lafts wiA little inter- 
Auguft 61,7 ruption until April. The ther- 
Sept. 52-58 mometer is generally 145 days 
O^ob. 40,5 below 32^ 70 below 19^ 30 
Nov. 26,8 below 8% 10 below — 4% and i 
JDecem. 23,4 at — 25^* The Winter of 1 777 
«wa8 the mildeft long known; yet the thermo- 
meter flood 69 days below 32^ 26 below 19% 
y below — 4^, and i at • — 10^^ all at nooa.; 

Tiie greateft Summer heat, on a mean, is 
79^, yet once it amounted to 94^ 

The ftandard temperature of the lat. of Pe- 
terfljurgh is 44^,3, the difference then is S^^S^ 
which is chiefly owin^ to its diftance fi»m the 

•ftandard'; 
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ftandard } this diftancie amounts to 25 degrees 
of longitude, which in this latitude make 87a 
miles, and, at the rate already mentioned^ 
fhould lower the temperature 5,8 degrees; the 
neighbourhood of the fea moderates it fome-=^ 
what. 

It fcarce ever hails at Peterlburgh *^ 



Trpfal, lat 59° 51', long. 17° 47'E. 

From the year 1739 to 1757, the meaff 
yearly temperature was 41,88 f . 



Jan. 
Feb. . 
March 
April 
May 
June 
July 
Auguft 59,72 
Sept. 52,16 
OiSob. 42,36 
Nov. 33,62 
Decern. 27,32 



^4°o8 
25,16 
29,12 

47.84 

59.54 
62 



The greateft cold during 
that period feldom exceeded 
5", and Only once reached 

The heat of Summer fre- 
quently reaches 8o^ During 
the Summer of the year 1 747^ 
which was uncommonly warm,^ 
there were 61 days above 68% 
1 3 above 77^, and 4 between 
82^ and 86^ 

It has been obferved, that 
the fam.e fpecies of vegetables bud 31 days 
-fooner at Montpeller, and 28 days fooner in 
London than in Upfal \ . 



♦ 9 Vet. Com. Petrop. 
X 2 Bcx^m. Erde Klot. 



t Schwed. Abhand. 1753. 
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The ftaridard temperature of the lat. of 
Upfal is 44^,3, the difFereace then is 2^^2 ; 
but Upfal is 360 miles frcMii the Atlantic, there- 
fore its annual mean ftiould be 2^,4 lower. 



Stockholm, lat. 59"^ 2q'. Long. 18^ E. 

The mean of 20 years obfcrvations, mad^ 
at Stockholm, gives its annual temperature 

42,39*- 

The greateft cold is generally 
— 2% fcarce ever— -5^; how- 
ever, it was once, namely in 
Jan. 1760, — 20^ The cold 
fets in about the month of No- 
vember, and lafts until the end 
of March. 
Auguft 61,8 The Summer heat reaches 

Sept. 53,2 75% and not unfrequently 84^. 
Odtob. 42,9 The difference of tempera,- 

Nov. 34,5 ture of one year from another 
Decem. 27,8 amounts to about 5 degrees; 
that is, i above, and 4^,5 below the mean 
above given. 

Mr. Wargentin, in examining a feries of 39 
years, could not find that any one year re- 
fembled another ; but he found that the Win-^ 
ters were formerly more fevere than of late. 



Jan. 


2Z%Z 


Feb. 


^SyZ 


March 


27»9 


'April 


Z^^7 


May- 


49 


June 


61 


July 


63,9 



* Mem. Stock, 1778. 
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Th« ftandard tempfffttur^ of <be Ifltitwdt of 
StockboUn is 44^7 1, the difFereace then l# 
^%3? ; ite diftaaee #oin tke ft^ndwd is 43a 
mUes therefore it ibpuld be ^"^^ x^jicjer* 



S0ly{kamlki, kt. 50«>, long* 54, £• 

The mean temperature of the year 175 1$ 
as far as I can colled from an imperfect jic;- 
count of it in the Philofophical Trahfa£lions 
of the year 1 753, was 32^5. , ,. , ; 

Soly&anifki t is fituatecj oa 
the borders of. Sibena, weft 
of the Ourals ; as w?^ have ita 
temperature only foi; one year, 
we cannot ^ppi^ it to agree 
with the rules, laid 4own on 
this fubje^f Hpwever^ w^ 
may cemaik, thfit as jts diAancp 
from the ftandaifd is 1 332 mile*, 
it fhould be 8^,8 degrees *col4-* 
er^ and therefote its tempewr 
ture fhould be 36'',2, wiieh 
early the ^tr^th. 



Jan. ^2^ 
Feb. 8,6 
March 42,8 
April 42,8 
May 49,4 
Jime 62 
July 58 
Auguft 50,8 
Sept. 45 
Odob. a 7 
Nov. -^3,4 
Decem. 10,1 
probably k m 
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Of the Temperature of Siberia and Kam-t 
ichatika. 

A& tte tempefatvir^ of Siberia has feme in-# 
fiueoce oa that of lower . latitudes, it will be 
proper to teentioa here fame circumftanqe^ 
that are peculiar to it% 

Siberia is liot only one of the moft diftant 
tradts of ^thc old continent from the ^andarcj 
€)cean, but it b attended with another circumr 
ftance, moft unfavourable to its temperature j 
for it contains the moft confiderable elevation, 
not having the aj^earance of a mountain in 
the old continent. This elevation even pafie* 
the bounds of Siberia, for it extends from lat^ 
54® to 47^, and from long, 55"* to 1 30% eaft 
of London ; that is, 500 miles from north tq 
ibuth, and 3315 from eaft to weft. It even 
runs ftill further weft, but with diminifhed 
height. This height, as far as I can colle<3: fron> 
various accounts^ and barometrical obferva- 
tions, amounts to from 2500 to 3000 feet* 
Hence the N. E. winds proceeding from this 
country to Ruffia, Poland, Germany, England, 
and France, muft be much colder, in propor-r 
tion to the latitude, than thofe that blow on 
Sweden, or Scotland, and colder than the mjere 
northerly winds, that come to us over a larg9 
tra£t of fea» 

F I have 
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I have no where met with a feries of ob-- 
fervations taken in Siberia even for one year ; 
but, it is certain, that not only in Yakutlk, 
kt. 62^ long. 130% E. and Yenifeifk, lat. 58* 
30', long. 92% E. Mercury has often been 
frozen by the natural cold, which confequently 
reached, or exceeded — 39*^*; biit that the 
cold is nearly as great at Selengenki and Irkutz^ 
lat, 52° 15', long* 105% E* The mean tem- 
perature of this laft-mentioncd place, from 
Odober 1780 to April 1781, both included, 
was ' — 6*^,8; a degree of cold fo great and 
durable, as I believe has no where elfe been 
obferved in fo low a latitude f . 

Kamfchatika is fo diftant from the Atlantic, 
that its temperiature is no way influenced by 
It, but rather by that of the North Pacific to 
which it adjoins, and of which we have al-, 
ready treated. On the eaftem coaft, lat. ^f^ 
Captain Cook found fnow 6 or 8 feet deep 
in May, and it continued till June; in May 
the thermometer was mdftly at 32°, and on 
the 15th of June not higher than 58"^; in Au- 
gufl: its greateft height was 6f^ and itslowefl 
40*^ ; in Oftober the hills began to be covered 
with fnow :j: ; in November, December, and 
January, there are violent ftorms accompanied 
\vith fnow, the wind at E. and S. E. ; in Ja- 

* See Dr. Blagden^s accurate Hiftory of the Congela- 
tion of Mercury, Phil. Tranf. 1783. f Mem. Peterfb. 
1782. % 3 Cooke's Voy. p. 328. 
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nuary the cold is fometimes — 28% but ge- 
nerally — 8*. 

The northern parts of this peninfiila enjoy 
the moft moderate weather^ being chiefly in- 
fluenced by the north fea, whofe temperature, 
I believe even in Winter, is milder than that of 
the fea below the flxeights, that feparate Afia 
from America. 

€Ihurchill, or Prince of Wales's Fort, lat 59% 
Ipng, 92% W. 

The temperature of \ 2 months, from Sep- 
tember 1768, to the end of Auguft 1769, was 
24^,7; the mean of each being as foUowsf: 



28° 



20 
12 
20 

38 

50 
58 
50 



Here the temperature 
is 20 degrees below the 
ftandard, but the Winter 
of 1769, was rather fe- 
vere, even in Europe. 
However, from the dif- 
ferent temperature even 
of Summer, we may con- 
clude that the weather ia 
colder here than atSoly- 
fkamfki. 



1 769 January 

February 

March 

April 

May 

June 

July 

Auguft 
1 768 September 42 

Oaober 28 

November 5 

December 18 

In July the thermometer was one day at 

* Steller. f Phil. Tranf. 1770, p. 148, &c. 

F 2 Nain 
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Naitv in Labrador, Ut. 57^ 

From obfervations mack here during th^ 
i?itter part of the year 1778, fome part of the 
year 1780^ and the whole of the ycat 1779^ 
the mean feems to have been 30^,54^ that of 
each month being 



Jan* -^0,9^ 

Feb, ^i,s 



7.5 

36,2 
42,6 
50,2 

5J 

45 



The tcmpcratvte of theftiffl^ 
ard is; 46^7, the difference then 
is 16,16; but it muft be con- 
fidcred that the year xyj^^z.^ 
remark2j3ly cold even ia Eu-^ 
rope. 

The greateft heat obferved 
in the ye?^ 1 780, w^$ 84 de-< 
grees^ aacj this was in July j 
the greateft cold ia I779i was 

The eoijmtfy of Labrador is 
exceeding barren, bteffeaed 
with chains of lake&, deep bays, Wgh craggy 
mountains, aud linfruitfu) vallies: there is no 
appearance of Siunraer before Jidy> though tbQ 
"Winters are faid to be left fevere thaa for- 
merly* 

The fea is covered with large bodies of ice 
that fet in from the north, in Spring and 
Summer f . 

* Phil. Tranf. \-)%i. f Phil. Tranf. 1774. 

' r Edinburgh, 



March 
April 
May 
June 
July ^ 
Auguft 
Sept. 
Qdober 34 
^oviem. 26,5 
Decern* 6,5 
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Edinburgh, lat ss"" 57 > ^^^Z^ f^^ 



Thefe obfervations were made at Hawkhlll, 
Hbout I mile from Edinburgh, and 103 feet 
over the level of the fea. They comprehend a 
mean of 3 years, from 1772 to 1774; this 
mean appears to be 47^,7 * . 



34^5 



Jan. 

Feb. 

March 

April 

May 

June 

July 

Auguft 

Sept. 

Oaober 49,7 

Novem. 41,1 

Decern. 38,9 



4^7 

46,3 

50,4 

57.5 
60,6 

60,6 
54.3 



The temperature of the Hand- 
ard is 47^,5, fo that the dif- 
ference is incbnfiderable. Edin- 
burgh is near the German fea, 
which we have feen, to be 
upon the whole 2 degrees 
warmer than the ftandardj but 
land, in this latitude, retaining 
fnow, long after the degree of 
cold that produces it ceafes, is 
always fomewhat colder upon 
the whole, let the circumftances 
be ever fo favourable^ than the 
fea. 



Phil. Tranf. 1775, p» 46a, 
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CHAP. XI. 



Of the T^emperature of Places^ fituated between 
the s^th and 40/A Degrees of Latitude. 



Franeker, lat. ^y^ long. 5^ 42' E. 

DURING five years, from 1777 to 1781, 
the mean temperature of this town was 
52^,6. The monthly, as follows: 



Jan. 3^^72 
Feb. 38,47 
March 44,64 
April 50,17 
May sg^o 
June 64,71 
July 68,80 
Auguft 69,03 
Sept. 62,91 



Oaob. 

Nov, 

Dec. 



55.04 
45>54 
39>82 



The greateft ufual cold is 
12% the greateft heat 82^ 

The ftandard temperature of 
this latitude is 50^,2, the dif- 
ference is 2^,4 ; the reafon of 
which is, that all continents, 
if flat, are in Summer much 
warmer than the ftandard, and 
particularly thofe which border 
on the German fea, as that fea 
is, upon an avers^e of the 



whole year, 2 degrees warmer 
than the Atlantic; but in Win« 
ter, the German fea is colder than the ftandard, 
and Holland, in general, is much expofed to 
N, Et Siberian winds. 

Berlin, 
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Berlin, lat. 52^ 32', long. 13* 31' E. 

According to Mr. Beguelin's obfervations, 
the annual average temperature of Berlin, for 
15 years, (from 1769 to 1782) was 49"^, and 
after an attentive examination, he coTild not 
find that the temperature diminiflies*. 

Upon infpeding obfervations of 8 years, 
I find the thermometer b generally 50 days 
below 32^, 

The ftandard temperature of this latitude is 
50^,8, the difference is 1% 8 ; as its diftance 
from the ftandard is about 840 miles, it fhould 
be cooled 5,4 degrees, were it not for the in- 
tervention of the German fea, which being a 
degrees warraier than the ftandard, obviates in 
fome meafure, the effe(9;s of its diftance from 
the ftandard But as this fea is 240 mile$ 
diftant from it, inftead of 2 degrees, it gains 
but 1^,6 from it, which fhould ftill leave it 
3^,8 colder than the ftandard: but again, it 
has the Baltic within 120 miles on the north 
of it, which tempers the north winds, and 
leaves it the moderate temperature which it 
enjoyg. 

The influence of the neighbourhood of 
the Baltic muft be allowed, when it is confi- 
dered, that the temperature of Berlin is higher 
th^n that of Drefden, Altenburgh, or Gotha, 
whofe latitude is one degree lower, but more 
diftant from the Baltic. 

* Mem. Berl, 1782. 

F 4 Lyndon 



Digitized by 



Google 



^t of the ttmperaturi (f Places^ 



Lyndon in Rutland, lat. 52^ 30', long, o 3' W. 

The mean annual temperature of Lyndon 
during 15 years, (from 1771 to 1785) com- 
municated to me by that affiduous and accurate 
bbferver, Mr. Thomas Barker, is 48^,03, that 
of the ftandard 50^^,6, the difference !j°,6. 
But the mean height of the barometer is but 
1:^9,4 inches, which, as the temperature of the 
neareft Tea is 52^,6,gives an elevation of 540 feet 
nearly. This fea is but 40 miles diftant, there^- 
fore this elevation, according to the principles 
laid down in the 2d fedion of the 5th chapter, 
Ihould Caufe a diminution of 1^,4 of a degree. 
Befides, Lyndon is 150 miles from the Irifli 
fea, the neareft branch of the Atlantic, which 
diminifhes the temperature i degree more : the 
remaining diminution is owing to its neigh- 
bourhood to the Englifh Apennine, by which 
the wefterly winds are ftill futther cooled. 



Leyden, lat. 52® 10', long. 4*^ 32' E. 

Leydefi is nearly in the fame circumftances 
as Franeker, but being farther from the Ger- 
man fea, its temperature exceeds the ftandard 
Only 1,3^ degrees. 



London, 
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London, lat 51^ 31'. 

From a mejin of the obfervations made at 
the houfe of the Royal Society, from the year 
177210 the year 1780, it appeiws that the 
annual temperature of London is 5i%9) or in 
round numbers 52^; the monthly temperature 
as follows: 



>n. 35^9 


The greateft 


ufual cold IS 


Feb. 42,3 


20^, and happens in January; 


March 46,4 


the greateft ufual heat is 81^, 


April 49,9 


and happens generally in July* 


May 56,61 


The limits of the annual 


June 63,22 


variation are 2,5 


degrees, that 


July 66,3 


is, one degree above and i'^,5 


Auguft 65,-85 


below the -mean. 




Sept. 59,63 


The greateft variations of the 


OdoK 52,81 


mean temperature of the fame 


Nov. 44,44 


month in different years, arc 


pec. 41,04 


as follows : 




Jan. 6^ 


May 2^,5 


Sept. 3^,5 


Feb, 5 


June 2 


oa. 4 


March 4 


July 2 


Nov. 4 


April 3 


Aug. 2 


Dec. 3 



Hence we fee that the Sunaners differ much 
lefs than the Winters, 



The 
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Jan. 60 


May 14O 


Feb. 8 


June 12 


March 20 


July 10 


April 18 


Aug. 15 
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The moft ufual variations of temperature 
within the fpace of 24 hours in every month, 
are 

Sept. 18^ 

oa. 14 

Nov. 9 
t)tc. 6 - 

Thence the origin of vernal and autumnal 
coldsi 



The mean height of the lower term of con-- 
gelation is moft probably in 

Feet Feet Feet 

Jan. 1800 May 7369 Sept. 8268 

Feb. 3084 June 9480 Oft. 6240 

March 4314 July 10380 Nov. 3715 

April 5400 Aug. 10 1 26 Dec. 2770 

The lower term of congelation is to the 
upper, nearly as 10 to 18. 

The ftandard temperature of the latitude of 
London .is alfo 52^ ; for though it fliould be 
cooled 1^,2, by reafon of its diftance from the' 
ftandard, yet it fliould be heated nearly as much 
by its proximity to the German fea. However, 
proportionably to its latitude, it is much colder 
in Winter at London than at Edinburgh ; for 
we have feen the mean temperature of Edin- 
burgh 
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burgh in January to be 34^,5, and that of 
London is 35^,9 ; the reafons of which are, 
I ft. That Edinburgh is not expofed to the 
Siberian winds, as London is. 2dly. That 
Edinburgh is nearer to the fea. 3dly. Becaufe 
the rigour of the northerly winds is very Httle 
moderated, if not increafed, in pafling from 
Scotland to us, particularly if the furface of 
the earth is covered with fnow ; and hence, 
if we may believe Dr. Smollett *, the Winters 
are fometimes milder at Edinburgh, than , at 
London. 

Dunkirk, lat. 51^02', long. 2^7'E. 

The temperature of Dunkirk, on a mean of 
ten years, as given by Pere La Cotte, was 

54 9t- 



Jan. 41'' 
Feb. 44 
March 46 
April S3 
May 60 
June 6^ 
July 68 
Auguft68 
Sept. 64,6 
Oa. 53,4 
Nov. 46,5 
Dec. 40 

* Travels to Italy. 
Cotte, p. 360. 



The temperatuire of the ft^nd- 
ard latitude is 52^ 4', the dif- 
ference is 2^5'; this proceeds 
from its vicinity to the German 
fea,which,as has already been of- 
ten noticed, is upon the whole, 
two degrees warmer than the At- 
lantic; befides, the Britifh chan- 
nel, which is at no great diftance 
on the S. Weft, tends much to 
render its temperature milder. 



t Mcteorolog. de La 
Manheim, 
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MAnheim, lat.49^27', long. 9'^2'E, 

The temperature of this capital of meteoro- 
logy, during the years 1781 and 1782, was 

si's'. 



The ftandard temperature t^ 
52^6* Its diftance from the 
Britiih channel is about 200 
miles, and from the German 
fea fomewhat lefs ; fo that its 
temperature fliould be nearly 
one degree below the ftandard. 



Jan. 35^08 
Feb. 35,8 
March 43,9 
April 52,6 
May 58,2 
June 68,7 
July 70,9 
Auguft66,2 
Sept. 62,3 

oa. 38,5 

Nov. 48,08 
Dec. 35,6 



Rouen, lat 49^ 26', long. i^W. 

" The mean of the years 1779 and 1780 was 
50^ 7', but it muft be remarKfed, that the Win* 
ter of 1 779 was uncommonly cold *. 



Jan. 28''96 
Feb. 36,83 
March 45,99 
April 49,88 



The ftandard temperature is 
52^ 6', to which the real tempe- 
rature of Rouen fliould approach 
confiderably, as its diftance from 



* Mem. Societ. Med. Paris. 
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Mskf 60^57 *^^ channel i$ inconfidenible j 
June 63,48 hence it is probable, that De* 
July 6^^i cember, January, and February, 
Auguft68,ii are 3 degrees below the ufual 
Sept 62,43 t Jnean of thefe months. 

oa. 53,82 

Nov. 38,86 
Dec./ 34,70 

Ratifbon, lat. 48^ 56', long. 12^05'E. 

The mean of the years 1781 and i782,wa8 
49^35• 

Jan J 30^52 
Feb. 30,76 
March 40,2 1 
April 50,22 
May 59,87 
June 68,52 
'July 70,4 
Auguft68,22 
Sept. 61,68 
Oa. 45,49 
Nov. ^$^2% 
Dec. 31,14 



The ftandard of this latitude 
is 53*^,8, the elevation of Ratit- 
bon is confiderabk, as the mean 
height of the barometer during 
thofe years was 28,88, but with 
refpeiS to its diftance fh)m the 
neareft fea, this elevation is in- 
confiderable ; its diftance from 
the ftandard, is 580 miles, which 
fhould lower its temperature 
2^,32. Its true temperatureispro- 
bably on that account 51% 48. 

Paris, lat. 48* 50. long. 2^ 25^ £• 

The temperature of this celebrated city^ de^ 
duced from a feries of obfervations, uninter- 



ruptedly 
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ruptedly continued for 7 1 years ; that is, from 
1699 ^^ ^n^'i ^^ 5^S97i ^^ in round num- 
bers 52^*; the montfily as follows. 



34*5 



Jan. 

Feb. 39 
March 43,25 
April 51,2 
May 59,2 
June 66 
July 68,75 
Auguft68 
Sept. 63,5 



The greateft heat during that 
period happened in the year 
1720, amounting to 104^; the 
greateft cold was obferved in 
the year 1709, the thermome- 
ter being at — i^ j but a ftill 
greater was felt in the year 
1776, namely— 4,5. 



0&,. 52 ' The ftandard temperature of 

Nov. 42 this latitude is 53^9. Paris tlien, 
Dec. 36,8 by thefe obfervations, is 1,9 de- 
grees colder than its ftandard ; 
its diftance from the wideft part of the Bri- 
tifh channel, oppofite to Coutances, in Nor- 
mandy, is 154 miles, which fhould diminifh 
its temperature one degree : other parts of the 
channel are nearer, but perhaps too narrow to 
have any influence at a confiderable diftance ; 
but I am inclined to think, that thfe old ob- 
fervations were faulty, and that its true tem- 
perature is at leaft 53^, if not more ; for that 
of the cave of the Obfervatory, is S^^yS fj 
and if we confider, that befides the vicinity, of 
the Atlantic on the weft, the northerly winds 

♦ Meteorol. de La Cotte. t Van Swind*. Therm, p. 82. 

paft 
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pafs over a comparatively fmall tra£t of land, 
before they arrive al it, we fhall fee reafon to 
think, that its temperature cannot be one de- 
gree below that of the ftandard. 

Troyes, lat. 48** 18', long. 4^ 10' E. 

During the years 1779, 80, and 8ii the 
mean heat of this capital of Champagne, was 



The ftandard temperature is 
54^,4; the difference 1^,43 ; its 
diftance from the Atlantic is 
280 miles, by which it fhould 
be cooled 1^,8 ; perhaps the 
foil contributes to make it fome- 
what warmer. 



Jan. 


33"^^ 


Feb. 


39A9 


March 48,04 | 


April 


53^97 


May 


59^37 


June 


65,14 


July 


68,44 


Auguft7o,32 I 


Sept. 


63*34 


oa. 


54*27 


Nov. 


43.70 


Dec. 


38,89 



Vienna, lat. 48^12', long. 16*". 22' E. 

Its temperature, upon an average of the 
years 1779, and 1780, was 5 1^34 f. 

Jan. 27''5 I The ftandard temperature is 
Feb. 33,23 J 54^,6 ; the difference 3^26; but 



Mem,,-Socict. Med. Par. f Ibidr 



the 
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Marcfh 46^48 

April 53>37 
May 63,^8 

June 64,85 

July 68,56 

Auguft68,78 

Sept. 61,36 

Oa. 52,81 

Nov, 40,99 

Dec. 34,98 



the dlftance <^ Vienna firom 
the ftandard, is 770 miles, which 
ihould lower its temperature five 
degrees. 



Dijon, lat. 47^ 19', long. 4*'57'E. 

By obfervations of four years, ending ift 
178 1, the temperature of this town is 



Jan. 33^06 
Feb. ziAZ 
March 47,86 
April 52,52 
May 60,96 
June 65,69 
July (>^^ 
Auguft7i,o3 
Sept. 62,48 

oa. 52,86 

Nov. 43,41 
Dec. 36,72 



The ftandard temperature i$ 
SS^-iTi ; ^he difference 2^ ; but 
the diftance of Dijon, from the 
ftandard, Is 260 miles, which 
gives a diminution of 1,7 de* 
grees. It is cooled fomewhat 
further, by a ridge of moun- 
tains to the weft of it, and the 
chain of Jura, about 60 miles 
to the eaft. 



♦ Mem. Socict, Med. Par. 



Nantei, 
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Nantes, lat. 47^ 13', long, i^ 28' E. 

This city being little diftant from the ftand- 
ard, it may be expeded that its temperature 
fliould fcarce differ from it; and in effe6t, 
by four years obfervations, it amounts to 
SS'iSi degrees, arid that of the ftandard i^ 

Jan. 3f75 
Feb. 42,2jf 
March 50,1^. 
April 54,76 
May 60,85 
June 65,29 
July 69,61 
Ayguft72,o4 
Sept. 65,25 

oa. 56,25 

Nov. 48,87 
Dec. 42,34 

Poidiers, lat. 46* 39', Ipng. o*^ 30' £. 

From obfervations of five years, that is, 
from 1777 to 1 78 1 inclufively, the tempera- 
ture of this city fhould be 53*,8. 



Jan. 34^74 
Feb. 40,27 
March 48,96 
April 52,74 
May 58,90 



But the ftandard temperature 
is 55%9; the difference 2,1^ 
which is too great ; for the 
Atlantic is but 70 miles diftant, 
which ftiould occafion a dimi- 



* Mem. Societ. Med. Par. 

G nutioi\ 
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. June 64)°o8, aution of only I a. de^ee, if 

July 69^8 the intervening woods do txot 
Auguft7o,86 increafe^the effed' of diftance^ 

Sept, 634P 

Oa. 54,54 

Nov. 46,35 

Dec. 40,27 

Laufanne, lat. 46^ 31', long. 6* 50' £. 

The temperature of this town^ deduced, 
from obfervations for ten years, by that intelli»- 
gent and accurate obferver Dr. Verdeil, w» 

48°,87--. 

Jan. 28^6 The ftandard temperature^ is/. 

Feb. 36,4 56°; the difference is. 7*, 134, 
March 40,3 but the diftance o£ La^fanIW 
April 48,2 from the Atlantic is 388 miles^.. 
May 56,7 this produces a dimijaution of 
June 64,6 2,58 degrees in its annual tem- 
July 65,7 perature. , Its elevationovenhe 
Auguft66,6 neareft fea (the Mediterranean) 
Sept. 59,7 is 1 790 feet ; its diftance firom 
OQi. 49,5 ' this fea 210 miles ; this eleva- 
Nov. 40, 1 tion .exceeds thte- rate of 8' feet^ 
D.eCi 33i8 per.mile) and therefore, gives »a>t 
dimuMjtioa ofi ^; of ac degree 
on, eyei:y 200 feet, which .njokesiia. all. 2^3 > 
degrees j which added . to the ditndiiiJtioci arifr - 



* I Mea\, Laufanne. 
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ingf5fom diftance, make the total diminution 
5,01 degrees; the remaining two degrees muft. 
be attributed to the mountains in its vicinity, for 
on the weft it has the range of Jura, which in- 
tercepts its communication with the ocean, and 
the warmer parts of France; on the fbuth, the 
mountains of the Pays de Vaud and Savoy, 
and to the eaft, at no great diftance, the 
frozen mountains of Swiflerland. 

The greateft heat obferved during that pe- 
riod, was 87^, the greateft cold y*. 

Aftracan, lat. 46* 21', long. 51'' E. 

ThougH^ I have ijot, as, yet, met with a 
regular feries of qbfervations, made in Aftra- 
can ; yet, on account of the great difierpnce 
of its temperature from that of all other places 
in Europe, (ituat:e4 under the fame parallel; 
the few that have been made there, deferve par- 
ticular notice ; and fo much the more, as they 
confim^ the theory, of the efFeds of diftance 
frgm the fea ; the three firft and laft were 
made in 1780*. 



Aftracan. 


Peterflmrgh. 


Jan. I6^5 


- 8' 


J^eb. 18,6 


20 


March 32 


25 



April 52 

* Mem. Peterib. 1782. 

Q ^ May 
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Aftracan. 



♦ May 68» 




An. 1746 June 74 


« 


July 80 




AuguftSo 




Sept. 


PetLrlbur|li.^ 


Oa. 47 


- 40' 


Nov. 38 


22 


Dec. 15 


»7 



The diftance of Aftracan from the neareft 
part of the Atlantic, to wit, the Bay of Bif- 
cay, is 2760 miles, which by the rule, chap. 5. 
§ I. fliould caufe a diminution of 1 1^ in its 
temperature, and leave it 45*,4, which pro- 
bably, is its true mean annual temperature. 
It is true the Cafpian is clofe to it, and the 
Black Sea not half the diftance of the Atlantic ; 
but the Cafpian is itfelf in great meafure frozen 
in Winter, as the Black Sea is faid to have 
often been, and its communication inter- 
cepted by Inountains,. Elevation certainly con- 
tributes nothing to the rigour of the Winter 
in Aftracan, for the barometer is generally 
above 30 inches ; but the fandy defarts in its 
neighbourhood probably contribute to the 
extraordinary heats it experiences., 

♦ Mem. Berl. 1746. 

Montreal 
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Montreal, lat; 45* 7,^\ long. 73"^ W. 

It appears from a grofs eftimate of the ob- 
fervations of Mr. Gaultier and Mr. Bar, both 
of which are too imperfed: and confufed to 
allow rae to fpecify their precife refult, that 
the cold of Canada is as great, if not greater, 
than that of Aflracan ; but the Summer's heat 
is not near fo great, lior does it laft fo lon^ as 
'^X Aftraean*, 

Padua, lat 45*^ 23', long. 12"^ E, 

According to the obfervations of the cele- 
brated meteorologift Mr. Toaldd, the mean 
temperature of this city during the years J781 
and 1782 was 52^2, 



The ftandard temperature is< 
57*,2 ; the difference is 5*^, hut 
the diftance of Padua from the 
Atlantic is 600 miles, by which 
it fliould be cooled 4 degrees. 
In Winter it is ftill furthercooled 
by its vicinity to the Euganean 
mountains ; and in Summer alfo, 
by the neighbourhood of the 
Adriatic: the Mediterranean is 



: ♦ Mem. Par. 1744, &c. See an ingenious Explanation 
of Gaultier's Thermometer, by Mr, Qauffen of Mont- 
poller, in 17 Roz. p, 39, 



Jan. 


zf^ 


Feb. 


34.7 


March 


45.2 


April 


$1^2, 


May 


50.4 


June 


7^9 


Jul7 


76,5 


AugufI 


t75 


Sept. 


62 


oaob. 


51.9 



G3 



Indeeic^ 
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Nov. 41,2 I indeed much nearer to it than 
Dec. 3^,p I the ocearf, but it$ influence is 
intercepted by the interpofition 
of the Apennines; fo that i^ true temperature 
feemsto be 52,6 or 52,8. ' ^ / 

Rhodez in Guienne, lat. 45° 21', long. 
2- 39 E. => --^ 

Its temperature during the years 1 779 anc| 
1780 was 50^94, or 51® ; but as the Winter 
was uncommonly cold, this is probably much 
below the mean of common years. 

Jan. 32^33 The ftan4ard temperature is 
Eeb. 36,72 57^2, difference 6^2 ; its dif-' 
March 45,21 tance from tie ftan4ard 150 
miles, by which its temperature 
is lowered i^j but the mean 
h;eight of the baroineter during 
thefe two years' was 27,7^ 
inches ; an4 thougb I cajindtj 
from" this fihgle" eircumftihcei 
deduce the heiglii with precir_ 
fion, as it isnticfertain "whe4ner 
this be the true toean mercu- 
rial heigl;it ; wlt^^ih" feeifis on 
the contrary rather iitiprobible^ as tlie^ tempe-" 
rature of this perio4 wa^ CdWer thaji v&6X^ 
yet it may certainly be inferred, that the ele- 
vation of this pla(ie cannot be much' lefs than 
2000 feet, which miift ib^er the teiiapera- 
*^re ^^;^ degrees; and thiis^depreffiori ^kd^ed 

to 



April 48,20 
May 59,78 
June 62,14 
July 64,96 
Auguft 70,36 
$ept. 63,04 
Odlob. 50, ^ 
ISIov. 40,32 
Pec. 38^07 
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Tto tlie fomier, gives 4,3 degrees, ^ that the 
real temperature may be 52,9 Or 53 degrees, 

fiotirdeaux, kt. 44i> 50', long, 0^36' W/ 

Upon a mean of 5 years, (from 1777 to 
1781) its temperature was 56^^8. 

Jan. 38^68 
Feb. 44,82 
March 51,71 
April ^7,10 
May 61,56 
Tune 66,62 

J. 



July 71,19 
Auguft 75,24 
Sept. 01,15 

oa. 545,04 

New. 49568 
Dec. 43,92 



The ftandard teiirperature i$ 
57^6, difference 0,8 j thts iS 
chiefly owing to the 'tin<iom- 
mon cold of the 3 firft months 
of the years 1777 and 1779, 
which were coldei* in propor- 
tion in the fouth of France than 
elfeWherg. In tht y^ar 1781. 
the mean heat Was 58^,32, and 
in mt^ftbf the other yeafs 57"^* 
f© that the true ttemperature ii 
very nearly that bf the ftandard; 



Montpelier, lat. 43'' 36' long, 3"^ 73' E. 

Its temperature from 1777! td 1781 wad 
6o%87. 

Tan. 42'^2i The ftandard' temperature is 
Feb. 45,58 59^; Montpelier is then 1,87 
degrees warmer; Its diftance 
firom tkeiAdantic iff 126a miles, 
' by whkfti it! flwtihi be cooled 
1,6 degrees ;» bti* m teMpefa* 
' tori vs. gbviern^d chiefly by tfeaW 
Auguft 79,33 of thi? MediteOTaiitan, which 
8€{)t»' 7 1 564 I lying to the fouth of it in ftill 

G 4 warmer 



March 50,09 
April ^,7,82 



May 
June 

July 



66,5-1 
79^ 
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Dec, 
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63,22 wanner latitudes, communis 
51,97 cates its temperature to it both 
46,48 Summer and Winter; but 
Winters, during which eafterly 
winds from the mountains of Savoy and Pied- 
mont prevail, muft be much colder. The 
foil on which Montpelier Hands, which is 
fandy and ftony, muft contribute much to 
its heat. 

Marfeilles, lat. 43* 19', long. 5* 27' E. 

By obfervations of 34 years, namely, from 
1745 to 1778, the temperature of this town 
was found to be 6i%8 *. 

But the temperatures of the 
years 1780 and 1781, were 
much lower; the mean of thefe 
added to the foregoing is 61,7* 



Jan. 

Feb. 

March 

April 

May 

June 

July 

Auguft 
Sept. 

oaob. 

Novem, 
Dec. 



45 9 
49 

60,2 

73.6 

,78,2 

79 
71,2 

60,2 
49 



The .ftandard temperature is S^%i ; hut 
like Montpelier the temperature here is . in- 
fluenced chiefly by the Mediterranean on which 
it borders j the foil alfo is fandy and ftony. 
* Mem. Societ. Med. Par. 1778. . 

' . .Mont 
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Mont Loui$ ' in Rouffillon/ lat. 42®, long. %^ 
40' E. 

Mbiit Lou^s lies about 30 miles foiith of 
Perpignan, among the Pyrenees, and is one of 
the higheft inhabited parts of Europe. The 
mean height of the barometer being 24,65 
jinches, its temperature during th^ years 178Q 
and 1781, was 44*. ' 

The ftandard temperature ia 
60^^,3, the difference 1 6%3 ; its 
diftance from the Atlantic is 
ljo8 miles,- by which it ihould 
be cooled 1^3 of a degree, but 
its height over the Meditefra- 
nean, from which it is about 
40 rtiiles diftant, is 4500 feet* 
This> elevation being above -15 
feet per mile, caufes a'.diini- 
nutibn of ^ a degree in every 
200 feet, and confequently in 
this cafe, of 11,25 degrees. 
Hence 1 2^,28 degrees are accounted for; by 
its fituation among mountains covered with 
fnow in Winter, and mtich loftier, it muft be 
ftill further ' cooled, though not, perhaps, 
as much as during thefe 2 years, which cannot 
be deemed to exhibit its true mean tempera^ 
ture, 

Cambridge 



Jan. 


2793 


Feb. 


3i>44 


March 


41,22 


April 


40*85 


May 


49>2i 


June 


52,81 


July. 


58,77 


Aug. 


58,32 


Sept. 


53,26 


Odob. 


44,82 


Nov. 


2>S 


Dec. 


33,9 
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Cambridge ih New England, lat. 42^ ijf', 
long. 7i» W. 

By a mean of the obfervations made here 
during the years 178J and 1783, its tempera-, 
ture appears to be 50^,3, that is, about 10 de- 
grees below the European ftandard. The in-^ 
equalities ivithia each month are another pe- 
culiarity of the American climates, which I 
{hall here exhibit. 

Mean GretteftHea^ l^eaft 



Jan. 29**5 


- 48"^ 


ffc 


Q 


Feb. 37,5 


SS 


^ 





March 36,5 


59 


^ 


*3 


April 48,5 


77 


« 


^5 


May s^,s 


n 


- 


41 


June 68,5 


- 85 


^ 


50 


l^J 73 


91 


• 


6x 


Aug. 7» 


92 


■5 


6« 


Sept. ^i,S 


• 85 : 


.^ 


4^ 


OGob. 50,5 


-68 


- 


*3^ 


Nov. %(i 


- 57 


• 


.*m 


Deq. 31 


61 


■* 


. la* 



♦ Amcucan.Traiila^ionSjVQl, i.^ 'j^ 



Ipfwich 
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I- 



^n^eef^ h0t. s^ and 495. ^i 

Ipfwidh in J4eW England, lat. ^1^ 38', 
long. 70:9^ 45', 

The m^^n temperature of the years 1781, 
J782, and 1783, was 50^,17. 

Mean Higficft J^oweft 

Jan. 300 - 49*^ - 6^ 

Feb. 30 - 53 T I 

March 38 - j6 - 16 

April 48 - 80-37 

'''^ il" : ll I « 

- i5q - 60 




- 85 - 45 

0^0^51,6 - 72 - 40 

Nov. 39 . 55 . 22 

I>ec. 37 .. 5/ . 14* 

9^t H «yj\^ he i:erfari^eid tl\^ t;hf th^rmo- 
metef 'was hot jp^^^dWy. empfe;^ to the air. In 
Jan. 1783,'amermometerwithout doors ftood 
at^io'^, hjdqyr o; thi§ T^fijter.wa^ here alfoui- 
tommoijtly fever^ 

On the coaft/of Anierica the. ^ft \yiinds are 
tl\e cooleft in Sumijier, ancf the 'vv^mefl; i^ 
Winter, as might be expedted, they paffi]?S 
from the fea. 

♦ I Amer. Accad. p, . 3^9. 
2 Apala^ 
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1^2 Ofjbel'emp^dture of Places^ 

Apalachian or [Blue Mountains, between New 
York and Albany, lat. 42^ 

Mr. Kalni, in the month of July, when the 
external heat was 64°, found the tfemperature 
of a deep well 49^; that is 11^. below the 
European ftandard*, 

Madrid, lat. 40"^ 25' long. 3^ 29 E, 

The ufual heat in Summer is faid to be 
from 75 to 85^ ; pyen at night it feldom falls 
below 70° ; the mean height of the barometer 
is 27,96.^ It feems to be about i^oq feet above 
the level of the fea t» 



C H A P. Xir. ; 

Of the temperature of Places^ puated between 
Lilt. 40 and Lat.d. * 

Philadelphia^ lat: 39* 56', longl 715^* 09' W* 

THE temperature of the deepeft wells 
near this city was found to he S^^ySf 
that is, about lo^ below the Eurppean ftan^f* 
ard J.- ' ■ ' ' '. . 

* Mem. Stock. 1771. f Mem^ Par, 1777, p. 146^ 
' t Mem, Stock. 1771. 

*' Pekin^ 
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Pekin, lat. 39^ 54', long. 116^ 29 W. 

By 5 years obfervations its annual mean < 
temperature was found to be SS^^S* 

The temperature of the At- 
lantic under this parallel is 62, 
but the ftandard of this part of 
the globe is the North Pacific, 
which is here 4 Or 5 degrees 
colder than the Atlantic. The 
Yellow Sea is the neareft.to 
Pekin, being about 200 miles 
diftant from it ; but it is itfelf 
cooled by the mouptainous 
country of Corea, which in- 
terpofes between it and the 
ocean, for a confiderable part 
Befides, all the northern parts 
of China (in which Pekin lies) muft be cooled 
by the vicinity of the mountains of Chinefe 
Tartary, among which the cold is faid to be 
exceffive. 

The greateft cold ufually experienced during 
this period, was 5^, the greateft heat, 98^: on 
the 25th of July 1773, the heat arofe to 108^ 
and iio^; a N. E. or N. W. wind pro- 
duces the grciiteft^ cold, a S. or S. W. or 
S. E. the greateft heat * . 



Jan. 2o*,75 
Feb. 32 
March 48 
April 59 
May 72 
June 83,75 
July 84,8 
Auguft83 
Sept. 6^ 
Oaob. 52 
Nov. 41 
Dec. 27 

of its extent. 



* 6 Mem. S^av. Etrang. p. 528. 



Algiers, 
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9i|i Of the fimperatm ofPiich; 



The tfeiii^erature of^ Alj^iers was' obfeifved 
during 2 years by Rir/TalteboilL by means; or 
a tKermbmetef of Rteaiiiiiiii^ imperfe&ly gra- 
duated The ob"fervati5ns ate recorded in the 
Parii M^dirs'ffer 173^^, a[iifl tjie mean was;^ 
thence d^tlfcied by Mi-! Wargaitin; by his 
comj)trtki6n it apj[i€ars t6 be 72^ degrees. 



Jan. 

Feb; 

March 

April 

May 

June 

July 

Atiguft 

Sdpt. 

Ottob; 

Nov. 

Dec. 



which r^hdters 
able. 



62^7 1 The ftaiidard temperature is 
61,5 '^5^ the differfence is 7^;' 
61^ thongli I cannot venture to 
67 i^ that the temperature of 
7^,8 Algiers is fo lAuch higher 

77.5 than that of the ftandardj yet 

82.6 4t probably is 3 or 4 degrees 
^4^-3 "hJgher, as it has the Me^ter- 
8 i ,2 i^anean, which is much warmer 
7^,5 than theftandard, on the north,' 
70,2 and the ftill warmer tracts of 
(i'^'A Barbary on its fouth * . It very 

feldom rains here in Summer^ 
the heat fliill more confidier- 



* Mfem. Stock. 1758. 
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' Madfeira, Fimchail, lat. 32** 37', long. 17^. 

The annual temperature, by obfei<vatidns 
of 4^ years, Was 68^,6 \ that of the fbtodarcf 



Jan. 

Feb. 

March 

April 

May 

June 

July 

Auguft 

Sept. 

OaoB. 

Nov. 

Dec. 



64*'i8 

64*3 
65*8 

66,53 
69*74 
73»45 

75»o2 

7'^y5 
69,08; 



Thibet, lat. 32** and 30*^. 

This couiftry being very diftant from the 
fea, and formed by the union of very high 
mountains, is exceeding cold, in fo much that 
the thermometer in Winter is often at 3°, and 
the froft lafts until the middle of April f. 

* Phil. Tranf. 1752, and 54. t n>id. An. l^^fr. 
^ Grand 
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.Grand Cairo, -^lat 30% long. 31'' ? 3 E. 

The only obfervations I have met with on 
the temperature of this city, are thofe of Mr. 
Niebur * , and thefe are very imperfed. A» 
far as I can collet from them, the mean of 
the year 1762 was 75^9 which is about 5 
degrees above that of the ftandard. That it 
ihould be higher, we may eafily infer firom 
its fituation, having the Mediterranean on its 
north, arid the ftony defarts of Arabia on the 
eaft ; but the climate is fubjedt to great inequa- 
lities, for the mean of the year 1761 was but 

7i°»4. 



Jan. 


Mean 


Grctteft Htat. 

69^ 


Feb. 


63 


73 


March 


69 


86 


April 


72 


87 


May 


77 


96 


June . 


82 . 


,101 


July 


88 


lOI 


Auguft 


87 


99 


Sept. 
Odober 


80 1 

77 J 


as I fuppofc 


Novein. 


81 


90 


Decern. 


66 





* Voy. Vol. I. 



Cantoa 
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♦ , Between Lai. 40* and o. . ' 07: 

-^r-Cknton, lat. 23^ long. 11:3!', KX. 

' '^■' ^ - ' .:,'.'',,-/,' ^ - ' 

By the accurate obfervations of Mn,Raper. 
during the year 1774, its temperature ^.Waa 
75^14; ftandard temperature 75°,4*1 





. .Grcatcft Heat, 


Jan. 60*47 ' "" 


;:- 6^5 


Feb.- 6744^ > 




March 69,5; 


i 


April 74,$ —^ 


_ v.'* . •' <. 


May 79,82 


* ^' - I ( ._ 


June 8 2^9 


" - - , ' . 


July 84,84 


\v 


Auguft 86,11 - 


- 89* ^:-. 


Sept. 85,20 
Odob. 70,91 ^^ 




yr .;. r.-: : 


Nov. 71,44 




Dec. 62,88 ' 


— J . y ■-* . 



Leaft. 

\ 

51 



60 



Mexico,, lat. ^ 1 9^ 54', long, i op W. 

This city is faid to ftand 549,1 feet above 
the Icvekdof. the F^dfip Dcea^ midway be- 
tween it: j^n4 ^€^ Qulph of Mexico. It. is 
furroundedgbjr mountains at .the. diAance of 
about jirQtf^x|nme3 J ? it$ annual ; temperature Js 
/lot a^ig^jetiiErflknowai, but probably differs 

* MS, Jpurnal at the Houfe of the Royal Society. 

H but 
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gS Of the Temperature of Places^ 

but a few degrees from that of Quito. The 
few obfetvations mad^ here during the year 
1 769, were made public by Pere La Cottc ; 
tlicy may ferve to give feme idea of t3iis 
tHmate*. 



Greatcft Heat. Leaft. 



April 

May 

June 

July 

Auguft 

Sept. 

Oaob. 

Nov. 

Dec. :. 



74 53 

75 51 
72 s^ 
71 50 
70 54 
70 50 

70 48 

68 47 

$6 .46 



Hence it appears, that the 
temperature of Mexico dif- 
fers but litUe from that of 
Quito. The win4s arc here 
pretty conftant, and ibme- 
times impetuous, but it rains 
very feldonv 



Tivoli in St. Domingo^ lat. i^*. , 



Jan. . 


691^^ 


Feb. 


68,9 


Mard) 


7*.^ ? 


April : 


■n^ ■ 


May 


•7M ; 


Ittne 


7eiia 


July 


7W 


Attguft ^^'^ -j 


Sept. 


n \ 



Its mean temperature duriia^^; the year \ 779 

was 74*^ t- 

"^ I a i 'The ftiindard temperMiire is 
78^3, but the elevation of 
TSfvofi is cot^deradbfe, 4© the 
meMi height of tthe babmneter, 
during "%^' years, was 3^,27 
in€h^ Ai^ording toiliejdfti* 
msititm ef Dr. BiagAm, ^Mhich 
feems.» mc very JprdfcaMe^ 
the mean heat of the coaft both 



♦ Meteorol. p. 337. f Mem. Societ. de Riled. 1779- 



or 
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Between Lat^ 40^ and o. ^ 

OQi, 74,75 I of this ifland and J^aica is 
Nov, 73,62 j nearly 8 1""* ; at Cdpe Frarifois 
Dec. 70,92 ' the heat in May and June is 
generally from 85' to 95^ by- 
day, and about 80^ by night f^ 

Senegambia, lat. 16°, long. 1.6^ W. 

The mean heat is 8o«', the temperature of 
the coldeft months 70° ; it feWom rifps above 
94*, or falls below 64 if ; the ftandjurd tempe- 
rature is 79,9. 

SewsgaJ, ktp i5«> 53,' long. !&" 26'. . 

Accpr^ipg to Ada«(bn, liU^ ^ in th^ ftiade 
ii$ wsMj he«al :to 94? 5 on the jroad froin Se- 
,i3begal to Podcyr it is irpqvogytly at u 1° by day, 
and 8^ at nj^j in Nigri<;ia s^^jfaod k J^eate4 
to 1400. 

Manilla, lat. 14^36', long. i2o<>5€' E. 

By Mr. Gentil's account, the ine^n tempe- 
rature ' of this town, feems tp be J^""^ ; tha 
of the ftandard 8o*,4 ; the cpld prQ4uced by 
eyaporation, after the gr^at rain?^ renders 
many of the intertropical iflaads, ipmewhat 
cooler than the fea. 

* Phil, Tranf. 1781, p. 337. f Mcp^. far, 1 770, 

p. 679, X Pl^ii- Tranf. 1780. 

H 2 Jan. 
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ioo Of the temperature of Placis^ 

•' Jin. yo^ ,: * 

Feb- 68 . * ^ . 

. March 72 J i ^ . 

April 75 ; - 
. May 75 

June 87 

July . 87 

Auguft87 

Sept. 84 

oa. 84 

Nov. 82 
Dec. 70 

Fort- St George, lat. 13*, long. 87^ E. 

From the beginning of March 1777, to the 
end of February, 1778, the temperature of 
this coaft was upon a tnean, 81*^4.; that 6f 
the ftandard is 8i°,3 ; the greateft heat was 
102% the leaft 64^ 

Jan. 7f 

Feb. y6,s ^ 

March 77 

April 80,5 

May 88 

June 89,5 

July 87 . * 

Auguft86,5 

Sept. 83,5 



oa. 82 

Nov. 75 
Dec. 76,5 



Ponticherry, 
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Between Lat 40^ and. o. i o i 

Pondcherry, lat. 12% long. 67^. 

The temperature ot tliis tdwn, as ob- 
fervedby Mr. Coffigny; afid calculated by Mr. 
Wangentin, is 88^^ the accounjt given of it, 
by Mr. (ientil, agrees very we$ with this, re- 
fult } it fiiipafles the ftandard!by yiiegrees, 
whic^is owing to the- fands that fuyround it* 



Jan. 79^7 
Feb. 83 
March 88 
April 91,5 



May 
June 
Juljr 
Aug. 
Sept. 

oa. 

Nov. , 81',?. 
Dec. 180,3 



94 

93>8 
92 

.§9.5: 



Jii; 



Mr. . Gentil rJeihairked, that 
during the great* part of May-, 
June, July, ana Auguft, jthe 
heat was 1 13^ oit nj*^,; ev^ti at 
the height of 3^) feet; in day 
time, and 82 at night ; and 
that in April, it was generally 
from 88 to 93^ ' 



C 'H A 



R xm. 



Of the^'^J^perature of PlHces^ ftuaicd in the 
. ; * Southern Hemifphefe. ' . 

Falkland Iflands, ' ikt. 51% long. ^^ W. 

np H E S E iflands lie about 240. miles £• 
of the continent of America ; their tem- 
perature, during part of th^ year 1776, and 
H 3 part 
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101 Of the Temperature rf Places^ 

part of ! 777, was 4/'y4:^, which is jf below 
the ftatidard ; but the deficiency occurs chiefly 
in the Summer months. 



Here It is ctrrdent, that the 
months of Tune^ July, and Au-^ 
guft, whicn anfwer to our l>c*' 
ccmbcr, January, and Febrqary ; 
are all, except Augufl:, rather 
warmer than the correfponcting 
moiiths attondon. 



Feb. 54 
March 5 1, 6 1 
April 48,65 
May .46,64 
tune 43,5 

Augtitt58,64 
Sfpt, 45,75 

Oa,. 47.51 

Nov, 47,2 
l)ec. 49,87 

I have allowed the mean of January two 
degrees more than authorized by the table, 
as the firft 19 days, which ihould be the 
W^u^meft) are omitted in the Journal. 

Cape of Gpod Hope, lat 33*55', long, 
i8«'28'E. 

During the Winter months. May, June, 
^nd July ; the mean tettiperature feems to be 
from 45** to 55 } the heat fcarcely exceeds 
64*, god feldom falls fo low jis 34*: in Sum- 
mer, the thermometer is generally between 
ftf und 8o*j and fojiletlmes between 80- and 



* pair yifapie's Voy, 



99°, 
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Situated in the Southern Hemifphere. i 03 

90*, but fcarce ever exceeds 95^ ; the S, E. 
wind isthe coldeft*.. . \' '' V 

Quito, in Peru, lat. o 13', long. 77^50' W. 

According to Bpuguer, this city is fituated 
about 1 30 miles from the Pacific Ocean j its 
temperature is conftantly from 6;^"^ to 66^ ; 
that of the ftandard is. 84* ; but the elevation 
of Quito is 9340 feet, which by the rule 
chap. 5, lowers its annual temperature down 
to 6 1 degrees, which probably is the true 
mean, as Mr. Bouguer does not feem to have 
kept a regular journal : the mean temperature 
of the coaft is about 85% for by day, the 
heat is from 90* to 96^, and by nighty from 
75" to 79^ 

On the fummit of Pinchinea, elevated 5760 
feet abpve Quito, the temperature varies 38"^ ; 
that is, from a few degrees under congelation, 
at ni^t, to 63 or 65" at mid-rday, when the 
thermometer is expofed to the fun ; but, as 
the thermometer had, mjoft probably, a metal- 
lic fcale fixed to it, we muft abate the tempe- 
rature, at leaft, 10 degrees f. 

♦ I Sparm. 112. Mem/ Par, 1751. p. 447. t Bou- 
guer Figure de la Terre. 



H4 CHAP. 
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1 04 Obfervations and Inferences. 

CHAP. XIV. 

General Obfervations^ and Inferences. 

T N the firft place, we may obferve, that the 
^ month of January is the coldeft in every 
latitude, 

2d]y. That July is the warmeft month in 
all, latitudes above 48 "^ ; but in lower latitudes, 
Auguft is generally the warmeft. 

3dly. That December ^nd January, and 
alfo June and July, differ but little. In lati- 
tudes above 2>^''y the months of Auguft, 
September, October, and November, dif- 
fer more from each other, than thofe of 
February, Mar^h, April, and May. In lati- 
tudes under 30^, the difierence is not fo great* 
The temperature of April approaches, more, 
every where, to the annual temperature, than 
that of any other month : whence we may 
infer, that the efieds of natural caufes, that 
operate gradually over a. large extent, do not 
arrive at their maximum^ until the activity of 
the caufes begins to diminifh ; this appears 
alfo in the operation of the moon on Teas, 
which produces tides ; but after thefe eiTe£ts 
have arrived at their maximum^ the decrements 
are more rapid, than the increments origi- 
nally were, during the progrefs to that tnax^ 
imum. 
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Ohfervatlons and Inferences. 105 

4thly. That the difFerences,, between the 
hotteft and coldeft months, within 20° degrees 
of the equator, are inconfiderable, except in 
fome peculiar fituations ; but that they increafe 
in proportion, as we recede from the equator. 

jthly. That in the higheft latitudes, we 
often meet with a heat of 75 or 80 degrees j 
and particularly, in latitudes 59 and 60, tjie 
heat of July is frequently greater, than in 
latitude 51^ 

6thly. That every habitable latitude enjoys 
a heat of 60 degrees at leaft, for two months ; 
which heat feems neceflary, for the growth 
and maturity of corn. The quicknefs of vege- 
tation in the highefr latitudes, proceeds from 
the duration of the fun over the horizon. 
Rain is little wanted, as the earth is fufEciently 
moiftened by the liquefaction of the fndw, that 
covers it during the Winter ; in all this, we 
cannot fufficiently admire the wife difpofition 
of Providence. 

ythly. It is owing to the fame provident 
hand, that the globe of the earth is interfered 
with , Jeas and mountains, i*n a manher, that 
on its firft appearance, feems altogether irregu- 
lar and fortuitous ; prefenting to the eye of 
ignorance, the view of an immenfe ruin : but 
when the efFeds of thefe feeming irregularities, 
on the face of the globe, are carefully infpeft- 
ed, they are found moft beneficial, and even 
neceffary to the welfare of its inhabitants ; for, 
to fay nothing of the advantages of; trade and 

commerce, 
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commerce, which could not cxift without 
thefe feas ; we have feen, diat it is by their 
vicinity, that the cold of the higher latitudes 
is moderated, and the heat of the lowen It 
is by the want of feas, that the interior parts 
of Afia, as Siberia and Great Tartary, as 
well as thofe of Africa, are rendered almofl 
uninhabitable; a circumftance which fur- 
nifties a ftrong prejudice againft the opinion 
of thofe, who think thefe countries were the 
original habitations of man. In the fame man- 
ner, mountains are neceffary ; not only as the 
refervoirs of rivers, but as a defence againft 
the violence of heat, in the warm latitudes : 
without the Alps, Pyrenees, Apennine, the 
mountains of Dauphine, and Auvergne, &c. 
Italy, Spain, and France would be deprived of 
the mild temperature, they at prefent enjoy. 
Without the Balgate hills, or Indian Apennine, 
India would have been a defart. Hence, Ja- 
maica, St/Domingo, Sumatra, and moft other 
intertropical iflands, are furniftied with moun-- 
tains, froili which the breezes proceed that 
refrefti them. 

8thly. We may obferve, why grapes do 
not come to perfedlion in the neighbourhood 
of London, as they do in that of Paris, 
though the annual heat be nearly the fame;, and 
the Winters are rather milder at London j for 
by the tables of the monthly temperatures of 
both, we find, that from the beginning of April, 
to the end of Odober, the heat is greater at 

Paris J 
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Paris ; arid thtis we may learn the ^ fitnefs of 
any climate, for any vegetable : hence we fee, 
that vines may thrive, as they actually do, at 
Aftracan *. 

Laftly. Sihce the aftronomical fource of 
heat is permanent, and the local caufes of its 
modification undergo no annual variation, 
and yet the temperature of no two fucceeding 
years, is perfectly alike, it is evident, that 
this annual variation proceeds from caufes 
equally variable : of thefe, there may be many, 
but at prefent, we know of none, that have a 
demonftrable influence on the weather, but 
winds; and fince winds themfelves, however 
Uncertain In appearance, are like all the 
iDther phsBnomena of nature, governed by 
fixed and determinate laws, they deferve the 
moft ferious inveftigation, for which we arc 
^t prefent, tolerably well prepared. 



CHAP. XV. 

Of the Caufes of unufual Cold in Europe. 

T TNUSUAL cold happens either in the Sum- 
. mer, or in the Winter feafon ; the cir- 

cumftances, which render Summers lefs warm 
than ufual, are pretty obvious ; for the dimi-r 

* 51 Decouvertes Ruffes, p. iii. 
/ nutioij 
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I o8 Of the Caufes ofunufual Cold^ tsc. 

nution of heat may arife, eithdr from a 
long continuance of eafterly or northerly 
winds, or from frequent and heavy rains, 
.which are followed by great evaporation, or 
from a long continuation of cloudy weather, 
in the months of June and July, which pre- 
vents the earth from receiving its proper de- 
gree of heat. 

But the caufes of unufual cold in winter, 
are more remote, and of more diflScult invef- 
tigation ; thofe that I am acquainted with are, 

I ft. Unufual cold in the preceding Summer. 
For, as the Winter's heat is in great mea- 
sure derived from .the earth ; if this be de- 
prived of its ufual ftore of heat, the want of 
it, muft be perceived the enfuing Winter; 
the cold of Jan. 1^09, was the fevereft, long 
known in Europe; and Mr. Derham remarked, 
that the preceding June '^M fo cold, that his 
thermometer was near the freezing point, on 
the 1 2th of that month, and the quantity of 
rain much greater than ufual. * Mr. Wolf 
made the fame obfervation, at Halles, in Ger- 
many f. 

2dly. Heavy rains followed hy eaflerly or 
northerly- winds.. This ci^cumftance would 
produce great cold in any feafon, on account 
of the powerful evaporation, promoted by 
thefe dry winds j it actually took place, in 

* Piiyf. Theol. Lib. I. cap. 3./ f Meletemeta, p. 356,' 

Odober, 
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0£tober, 1 708^ as Mr. Wolf obferved ; and 
an intenfe cdid immediately foUo^ved *. 

3dly, W^ejlerly or foutherly current s^ in the 
upper regions of the atmofphere^ while eajlerly or 
mortherly prevail in the lower. For the warm 
currents are in great meafure deprived of their 
moifture, by the cold of the fuperior regickis ; 
and, this defcending in the form of fnow^ 
cools the inferior ftrata, below their ufual 
temperature : this circumftance alfo took place 
in the year 1 709, as Mn Wolf remarks, when 
the cold was * greateft f • Yet I have often 
remarked, the weather to become milder after 
a fall of fnow ; but this happens, chiefly when 
the wind is weft or fouth; for the vapours 
being then in the lower atmofphere, warm it 
by theil" condfenfation, 

4thly. T'he arrival of Siberian^ or American 
winds. Siberia is 2^00 miles to the eaft of 
London j but, according to the computation 
of Mn Smeaton, a common high wind moves 
at the rate of* 35 imjes an hour ; and, there- 
fore, may pafs to us in three days, from Sibe- 
ria : now Dn Blagden has Ihewn, that a cur- 
rent of 20 leajgues in breadth, and 10 degrees 
warmer than the ocean, through which it 
flows, may preferve four degrees of its heat, 
^ter It has traverfed a fpace of. 7 or 800 
miles if; and Sir Benjamin Thomfon has 

* Meletemcta, 326. f Ibid. 357, % Phil. 

Trianf. 1781. 

proved. 
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proved, that air U much a worfo cpijdu^Jor 
of heat, than water *; therefore^ we rnay well 
fuppofe, that tl?e Siberian wiads 11147 preferve 
much of their priginal temperaU^e, on ar^ 
riviag here ; particularly if they Wqw vitt 
coafiderable force, md, laft fome days* Aojyeir 
rica is not fo dijftant, Iwt wefli^rly wia4^ 
may arrive from it, in a few 4ay$ : it is firue, 
their rigour i$ m,uch moderated, by paffiijig 
over the fea ; but if the furface of the fea ha^ 
been previoufly cQoled by nort^rly winde ; 
or, if the wefterfy are, ftron^, a»d of long 
continuance, they vmy prove v^wfuaUy coj J 
in this country. Mr. Derbam^ on comparing 
his journals with thofc of Mr. Roble, in New 
England^ found, that after ^ few days, the 
American winds aftually pafledit^to England f. 
The Winter of 1784 wa* ^uaHy fevere, in 
America, as in Europe %• It fliwld aUb h^ 
remarked, that the Siberian winds^ if they 
originate in a lower latitude^ will appear S. E. 
to us; becaufe, finding the atoiQ^here of lati* 
tudes more northern, lef$ cold, they will blow 
-towards that quarter aifo ; and if they origi* 
n^te in a latitude, higher thaa ours^ they wiU 
appear N. E. as they will be defle<3:ed to more 
fouthern latitudes, who-e they meet with Jefs 
refiftance ; and for the fame reafon, the Amer 
ric^ winds will appear N. W» or S. W. 

* Phil. Tranf. 1786. + 6 Phil, Tranf- Abridg. Part 
2. p. 143. X 25 Roz. 465. » 
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Comparifon of the T^emperature^ &c. 1 1 1 

5thly, J^e fall of a fuperior fratum of the 
atmofpher^. This will happen, when a cold 
wind, in the upper regions of the atmofphere, 
paflcs over a country, the lower ftrata of 
vrhofe atmofphere, are fpeclfically lighter ; 
and hence a low ftate of the barometer, gene- 
rally precedes Tuch extraordinary cold. ' It is 
prpba5>ly, for this reaibn, that Holland oftcner 
experiences a degree of ccJld, greater than 
countries, placed tinder higher latitudes; for 
Holland being a very moift country, its at- 
mofphere abounds more in' vapours, which 
render it fpedifically lighter ; thiis, during the 
great cold of Jan. i^^^ the barometer was 
lower, than it was known to be for 50 years 
before, during that month *: and Mufchen- 
brock remarked^ that in Winter, when the 
mercury in the barometer dcfcends, Ae cold 
increafes f. ^ 

C HA P. XVI. 

Comparifon of the temperature of London^ with 
that of other noted Places. 

nPHE firft column exhibits the differences 
of the annual temperature ; the fecond, 
that of the month of January, as being ge- 
nerally the coldeft; and the thurd, that of 

♦ 25 Roz. 463. Mem. Berlin, 1782, p. 25. f M^f- 
cbenb. p. 120. §. mmlxx. 

July; 
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112 ComparifonoftheT'emperaturej &c. 

July ; that of London^ as die ftandardj being 
eftimated at jooo. The degree of cold, is 
eflimated in the fecofid column ; and the de- 
gree of heat, in tfe firft and third. 

. . • Annual. Jan. J^^y- 

London 
Paris - - 
Edinburgh - 
Berlin • - . - 
Stockholm - 
Peterlburgh -. 
Vienna - - 
Pekin - '- 
Bourdeaux -^ 
Montpelier - 
Madeira - - 
Spanifh Town, 
in Jamaica - 
Madrafs - 



lOOO 


•I poo 


1000 


1028 


1040 


1037 


923;. 


J9^9 


914 


942 


t- - . , 




-3ii 


'S^.S 


J 964.. 


-746: 


3>59o_ 


ioq8 


.,.987 


1395 


.1057 


}^7i 


1.730 . 


128J 


1090- 


925 


:"39, 


1 1 70 


%a- 


J.I 196 


1319 


. .559' 


1 128 


^557 






^5^5 


491 


1349 
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( "3 ) 
A Vihw of the, annual 'temperature of the dif- 
ferent Places mentioned in this EJfay, accord* 
ing io the Order of their Xj^ztitudes^ 





Korth 




hieik- 


^ 


Lat. 


^ngitude. 


Annual 


• 


deg. m. 


dcg. nirf" 


Ht«t. - 


Wadfo, in LaplancL 


70°5' 


-J — 


360 


Abo, 


60,27 


22,18 E. 


♦^'„ 


Pejerfburg^, 


59*56 


30,24 E. 


38,8 


UpH 


59'5i 


17,47 E- 


41,88 


Stockholm, 


59,20 


iSy E. 


42,39 


Solyfkamfki, 


59, 


54' h 


36,4 


jEdinburgh, 


55,57 


3, W, 


47,7 


Francker^ 


'53, 


5,42 E. 


52,6 


Berlin, - -. 


52,32 


13,31 E. 


49, 


Lyndon^ ih. Rutbmdy « 


52,30 


. 0, 3 W. 


48,03 


i^yden, 


52,10 


4,32 E. 


52,25 


London, 


Shii 




5h9 


Dunkirk, 


51,02 


2, 7E. 


54,9 


Manheim, - - 


49,27 


9, aE. 


51,5 


Rouen,. ^^ 


49,26 
^,56 


I, W. 


51, 


Ratifl)on, - . -; 


; 12,0 jt. 


49,35 


Paris, 


48,50 


.. 2,25 E. 


52, 


Troyes, in Champaigne, 


48,18 


4,10 E. 


53,17 


Vienna, 


48,12 


16,22 E. 


51,53 
52,8 


Dijon, 


47>i9 


4,57 E. 
1,28 E.. 


Nantes, 


47>i3 


55,53 


Poitiers, 


46,39 


0,30 E. 


^^l 


Laufanne, 


46,31 


6,5aEi 


48,87 


Padua, 


45,23 


i 12, E. 


52,2 


BJiodez, inGuienne^ 


4^,21 


2,39 E. 


52,9^, 


Bordeaux, 


44,50 


0,36 w. 


57,6 


Montpelier, 


43>36 


3,73 E. 


6o,8;f' 


MarfeUles, 


43,19 


5,27 E. 


61,8 


Mont Louis, in Roufillon, 


42, 


2,40 E. 


44,5 


Cambridge, in New England, 


42,25 


7^' ^• 


5o,j 


Philadelphia, 


39,56 


75,09 w. 


52,5 


Pekin, 


39,54 


116,29 w. 


55,5 


Algiers, 


36,49 


2,17 E. 


72, 


Grand Cairo, #• 


30, 


31,23 E. 


73, 
Canton, 
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North 

Lat. 

dcg. ro. 


Longitude^ 
deg.ni. 


' AAnuit' 
Heat. 


Canton, 

Tivoli, in St. Domingo, 

Spanifh Town, in Jamaica, 

Manilla, 

Fort St. George, 

Pontichcrry, 

Falkland Iflands, 
Quito, 


23. 

I4»36 
13. 

South 
Lat. 

0>I3 


I13, t. 

76,38 w: 

120,58 E. 
87, E. 

67, E; 

66, W, 
77,50 w. 


75>i4 

74»- 
81, 
78.4 
81,3 



ERRATA. 

P. 18, line 13, for 62,1, readSz^ 
P. i8j line 21 and 23, for 62,1, read 62^ 
P. 20^ line 7, for fun's altitude, read fm'$ 
mean altitude. -^ 
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